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ABSTRACT

This report provides ichthyoplankton and associated station
and tow data from California Cooperative Oceanic Fisheries
Investigations (CalCOFI) cruises conducted off California and
Baja California in 1961. It is the eleventh report in a series
that presents these data for all biological-oceanographic CalCOFI
surveys from 1951 to the present. A total of 953 stations was
occupied during 4 quarterly multivessel cruises over a survey
area which extended from Pt. Reyes, California to Cape San
Lazaro, Mexico and seaward to several hundred miles. The data
are listed in a series of 6 tables; the background, methodology,
and information necessary for interpretation and quantitative
analysis of the data are presented in an accompanying text. All
pertinent station and tow data, including volumes of water
strained and standard haul factors, are listed in the first

table. Another key table 1lists, by station and month,
standardized counts of each of the 141 larval fish categories
identified from survey samples. This and previous and

subsequent reports make the CalCOFI ichthyoplankton and station
data available to all investigators and serve as guides to the
newly developed computer data base.

INTRODUCTION

This report, the eleventh of a series, provides
ichthyoplankton and associated station and tow data from
California Cooperative Oceanic Fisheries Investigations (CalCOFI)
joint biological-oceanographic survey cruises conducted in 1961.
This program was initiated in 1949, under the sponsorship of the
Marine Research Committee of the State of California, to study
the population fluctuations of the Pacific sardine (Sardinops
sagax) and the environmental factors that may play a role in such
fluctuations. CalCOFI, known as the California Cooperative
Sardine Research Program from 1949 to 1953, was made up of
representatives of the South Pacific Fisheries Investigations
(SPFI) of the U.S. Fish and Wildlife Service [now the La Jolla
Laboratory, National Marine Fisheries Service (NMFS)], the
Scripps Institution of Oceanography (SIO), the California
Department of Fish and Game (CDFG), the California Academy of
Sciences (CAS) and the Hopkins Marine Station of Stanford
University. The first three of these agencies supplied ships and
personnel to conduct the sea surveys. NMFS processed the
plankton samples and analyzed the ichthyoplankton from them. SIO
processed and analyzed the hydrographic samples and measurements
and also analyzed invertebrate groups from the plankton samples.

The boundaries, station placement, and sampling frequency
for the CalCOFI survey area were based on the results of Jjoint
biological and oceanographic cruises conducted by NMFS and SIO

during 1939-41. Those cruises were designed to collect sardine
eggs and larvae and associated hydrographic data over the entire
areal and seasonal spawning range of the species. On these

survey cruises, plankton tows were made to 70 m, a depth which



encompassed the vertical distribution of sardine eggs and larvae.
Wide-ranging Jjoint biological and oceanographic survey cruises
were resumed in 1949 with sardine as the focus; however, an
increasing interest in other biological components resulted in
the deepening of standard tows toc 140 m in 1951. This marked the
beginning of truly gquantitative ichthyoplankton sampling on
CalCOFI surveys.

Data resulting from CalCOFI surveys in 1961 have been
published in a number of forms. Hydrographic data (Univ. of
calif., S8IO, 1961, 1962) and zooplankton volumes (Smith, 1971)
were presented in standard formats. Distributional maps of
larvae of 5 taxa taken on CalCOFI surveys during 1961 are
presented in the CalCOFI Atlas series: northern anchovy
(Engraulis mordax), Kramer and Ahlstrom, 1968; Jjack mackerel
(Trachurus symmetricus) and Pacific hake (Merluccius productus),
Ahlstrom, 1969; Pacific sardine (Sardinops sagax), Kramer, 1970;
rockfish (Sebastes spp.), Ahlstrom et al., 1978. Distribution
and abundance data for northern anchovy and Pacific sardine
larvae from 1951 to 1964 were summarized by Ahlstrom (1966).

A computer data base for eggs and larvae of sardine and
anchovy, for larvae of hake, 3jack mackerel and Pacific mackerel
(Scomber japonicus), and for eggs of Pacific saury (Cololabis
saira) was established in 1969. The development of a data Dbase
for other fish larvae is a complex undertaking because competency
of identification has evolved steadily over the past 38 vyears.
We began the task of producing a CalCOFI ichthyoplankton data

base and associated data report series in 1983. All available
original records for 1961 were subjected to an extensive
verification and editing process to produce this report. This
with previous (Ambrose et al., 1987a, b, <c¢; Sandknop et al.,

1987a, b; Stevens et al., 1987a, b, c¢; Sumida et al., 1987a, b)
and subsequent reports make the CalCOFI ichthyoplankton and
station data available to all investigators and serve as guides

to the computer data base. The data base will be modified when
additional errors are discovered and when composite taxa from the
earlier years are reidentified. These reports are the

fundamental reference documents against which subsequent changes
in the data base can be compared.

SAMPLING AREA AND PATTERN

Beginning in 1961, CalCOFI survey cruises were made at
quarterly intervals. A total of 953 stations included in this
data base was occupied on 4 quarterly cruises, with an average of
238 stations per cruise (range 229-243). Coverage of the survey
station pattern varied among cruises and the entire survey area
was not covered on any single cruise (Figures 1-6, Table 1). The
pattern covered on most cruises was from line 60 to 140 with each
cruise extending over 2 months. In the hydrographic data reports
for 1961 (Univ. of Calif., SIO, 1961; 1962) both months are used
to designate each cruise (6101-02, 6104-05, 6107-08, 6110-11);



however, only the first month of occupancy is used to identify
cruises in the ichthyoplankton data base and reports.

Stations off northern California (lines 40-57) were not
occupied in 1961. The area off central California (lines 60-77)
was surveyed on all cruises. The area between Pt. Conception,
California and Pt. San Juanico, Baja California (lines 80-137)
was surveyed on all cruises and on Cruise 6110 coverage extended
gsouth to 1line 140. Offshore coverage was more extensive than
during previous monthly surveys with station 1lines extending
seaward +to station 200 on lines 60, 70, 80, and 20 on a]ll
cruises, a distance of approximately 600-700 miles offshore~.
Typically, coverage on other lines extended to station 90 (ca.
160-260 miles offshore) or station 120 (ca. 270-360 miles
offshore).

Three vessels were employed on these cruises: the Black
Douglas and Hugh M. Smith of NMFS and the Horizon of SIO. The
Black Douglas and Horizon were used on all cruises, and the Hugh
M. Smith was used on one cruise (Univ. of cCcalif., 8IO, 1961,
1962).

SAMPLING GEAR AND METHODS

The standard CalCOFI net gsed from 1949 to 1969 had a 1-m
diameter mouth opening (0.785 m“ area) and an overall length of
about 5 m. The net was constructed of 30xxx gauze, a heavy duty
grade of silk bolting cloth, with a mesh size of 0.55 mm after
shrinkage. The 1last 40 cm of the cone and the cod end were
constructed of 56xxx grit gauze which had a mesh size of 0.25 mm
after shrinkage. The net ring was fastened to a short 3-lead
bridle connected to several meters of line which attached to the
towing cable by a clamp. A current meter was suspended in the
center of the net mouth to measure volume of water filtered (see
Kramer et al., 1972, for further details).

The standard tow from 1951 through 1968 was an oblique haul
to 140 m depth (to 15 m of the bottom in shallow areas) designed

lcalcorr 1lines (Figure 7) are arranged perpendicular to the
coastline and extend from the Canadian border (line 10) to below
Cape San Lucas, Baja California (line 157). Stations were
established on the basis of a perpendicular to line 80 (off Pt.
Conception) at a point designated as station 60. Stations were
plotted seaward and shoreward from station 60 on each line.
Cardinal CalCOFI lines (those ending in "0") are 120 miles apart
and usually bracket two ordinal lines (ending in "3" or "7"), so
that lines are 40 miles apart over most of the pattern. Cardinal
stations are 40 miles apart and typically these are separated by
a station number ending in "5" so that stations are 20 miles
apart out to station 90 on most lines. Stations are placed at
closer intervals near the coast and islands to accommodate these
features (see Kramer et al., 1972 for further details).



to_, filter a constant amount of water per depth interval (ca.
3m~/m of depth) over the vertical range of most ichthyoplankters.
Hauls were made at a ship speed of 1.5-2.0 knots and initiated by
clamping the net line to the towing cable with the 45 kg terminal
weight about 10-15 m below the surface. The net was lowered to
140 m depth by paying out 200 m of wire over a 4 minute period
(35 m of depth/min.). After fishing at depth for 30 seconds, the
net was retrieved at 20 m/min. (14 m depth/min.). The angle of
stray of the towing cable was recorded every 30 seconds and
maintained at 45° (+ 3°) by adjusting the ship speed and course.
After reaching the surface, the net was washed down and the
samples preserved in 5% formalin buffered with sodium borate.
Flowmeter readings were made at the beginning and end of each

tow. Detailed descriptions of gear and methods are given by
Ahlstrom (1953), Kramer et al. (1972), and Smith and Richardson
(1877) .

LABORATORY PROCEDURE

Laboratory processing began with the determination of a
displacement volume for each sample (methods described in Staff,
SPFI, 1953 and Xramer et al., 1972). Zooplankton volumes
(including ichthyoplankton) of samples collected in 1961 are
presented graphically in Smith (1971).

Sorting involved the removal of ichthyoplankton from the

sample and identification and separation of: eggs and larvae of
Pacific sardine and northern anchovy; larvae of Pacific hake; and
eggs of  Pacific saury. Usually, each sample was sorted
completely; however, some of the samples were fractioned into
aliquots wusing a Folsom plankton splitter (McEwen et al., 1954)
prior to sorting. Several criteria“ were used to determine
whether a sample was fractioned: typically, samples containing

an abundance of thaliacians and coelenterates and exceeding 150
ml in total plankton volume were fractioned (to 50% or 12.5%) to
approximate a reduced volume of 50 ml for sorting; samples with
an excessive gquantity of fish eggs and/or larvae were
occasionally fractioned to expedite the sorting process in order
to meet scheduled deadlines. If the identified fraction of an
aliquot yielded rare or interesting species of fish larvae, the
remaining fraction was frequently sorted and identified with the
intent of finding additional specimens. Aliquot percentages for
fractioned samples from 1961 are listed in Table 1 under the
"Percent Sorted" column; 1.3% of the samples collected in 1961
were fractioned.

A "standard haul factor" (SHF) was calculated for each tow
to make them comparable and allow estimations of areal abundance.
This factor adjusts the number of edgs or larvae in a haul to the

2personal communication, James R. Thrailkill, National Marine
Fisheries Service, Southwest Fisheries Center, La Jolla, CA.
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number in 10 m> of water strained per meter of depth fished. Iif
the vertical distribution of the species has been encompassed

then the adjusted value is equivalent to the number under 10 m2
of sea surface. The SHF is calculated for each haul by the
formula:
SHF = 10 D
v
where D = depth of haul = cosine of the average angle

of stray of the towing cable multiplied by
cable length (m)

V = total volume of water (m3) strained
during the haul

V=R-=* asp

total number of revolutions of the current
meter during the haul

£
ny
0}
n)
(]
o)
I

a = area (mz) of the mouth of the net

p = length of column of water (m) needed to
produce one revolution of the current
meter.

Tow depth, volume of water strained, and standard haul factor are
listed in Table 1 for each tow taken during 1961. Detailed
descriptions of factors involved in calculating these values are
presented in Ahlstrom (1948), Kramer et al. (1972), and Smith and
Richardson (1977).

IDENTIFICATION

Identification of ichthyoplankton species beyond those
separated during the sorting process was carried out by a
separate group of specialists. Ontogenetic stages of fishes are
inherently difficult to identify and this is further complicated
by the large number and diversity of species which contribute to
the ichthyoplankton of the California Current region. Most
identifications were accomplished by establishing ontogenetic
series on the basis of morphology, meristics, and pigmentation
and then identifying these series by relating them to known
metamorphic, juvenile, or adult stages with overlapping features

(Powles and Markle, 1984). A total of 139 taxa was identified
for 1961, with 84 taken to species, 29 to genus, 20 to family,
and 6 to order or suborder. Beginning in 1961, larvae in the

families Paralepididae and Labridae were identified to genus or
species.

The task of producing a reliable and eqguitable
ichthyoplankton data base required extensive procedures to
verify, correct, and edit the original identifications. The



primary data source was the original identification sheets (see
Kramer et al., 1972, for examples); however, a critical resource
used in all phases of this process was the CalCOFTI
ichthyoplankton collection in which the samples are archived.
Throughout the course of CalCOFI ichthyoplankton studies, samples
have been identified to the lowest taxon possible. In reviewing
these identifications for the data base, our approach has been
conservative and we have preserved those identifications and
counts which we could confirm, while correcting as many of the

errors as possible. After computer entry, taxonomic errors and
inconsistencies in the data base were corrected and the most
obvious identification errors were corrected. Qur current

knowledge of ichthyoplankton technigques coupled with a precise
understanding of the development of identification competency in
the program over the years allowed us to critically Jjudge the
historical records. Identifications were changed to different
taxa, lumped to a higher taxonomic category, or given a more
precise taxonomic name. In some cases, identifications of a
taxon were inconsistent among cruises in a year. These records
were made equitable by lumping to the higher taxonomic category
to avoid biases that could result in quantitative
misinterpretations.

Next, statistical, seasonal, and geographic outliers were
identified, employing a series of graphic summaries and listings.
Examination of geographic outliers proved to be especially
effective because of our accumulated knowledge of species

distributions. In the course of examining samples for these
outliers, other identification errors were discovered and
eventually all taxa were scrutinized to some extent. Lastly,
certain taxa were reexamined in all samples for the entire
CalCOFI time series. These taxa were selected because of their
commercial, ecological, phylogenetic, or zoogeographic importance
or because taxonomic confusion was at the ordinal 1level. The

following 1s a list of the taxa for 1961 which received special
attention, with explanations and caveats intended to aid in
guantitative interpretations:

Anguilliformes - tentative and sporadic identifications to family
or lower taxon lumped to order.

Sardinops sagax - all specimens south of line 120 checked for
misidentification of Opisthonema spp.

Engraulis mordax - some nearshore samples of small E. mordax may
contain other anchovy genera which could not be
differentiated.

Nansenia spp. - all specimens checked and identified as N.
candida or N. crassa; all specimens of these species near
their range boundaries checked.

Bathylagus spp. - includes small and/or disintegrated specimens
of Bathylagus or Leuroglossus stilbius.



Stomiiformes -~ all specimens identified to genus or species;
residuals are small, poorly preserved or unavailable
specimens.

Vinciguerria lucetia ~ specimens taken seaward of station 100
checked for misidentification of V. poweriae; some V.
poweriae may remain in V. lucetia samples from these
stations because small larvae of the two species could not
be differentiated; sporadic identification of V. poweriae
began in 1961.

Sternoptychidae - tentative and sporadic identifications of
hatchetfishes to genus were lumped to family.

Bathophilus spp. - all specimens checked.
FEustomias spp. - specimen checked.
Photonectes spp. - all specimens checked.

Tactostoma macropus - all specimens checked.
Paralepidae - all specimens examined and identified to species.

Scopelarchidae - tentative and sporadic identifications to genus
lumped to family.

Lampanyctus spp. - tentative and sporadic identifications to
species lumped to genus.

Lampanyctus regalis - underrepresented because of inability to
differentiate small larvae (<5 mm) from those of other
species of the genus; counts may include other species of
the genus because of difficulty in identifying larvae of
this large and complex genus.

Lampanyctus ritteri - comment for L. regalis applies to this
species.

Stenobrachius leucopsarus - all specimens south of line 120
checked.

Triphoturus mexicanus - all specimens seaward of station 100
checked for misidentification of 7. nigrescens.

Triphoturus nigrescens - all specimens checked.

Diogenichthys atlanticus - all specimens at margins of range
checked.

Diogenichthys laternatus - all specimens at margins of range
checked.



Electrona rissol - recognition of this species was inconsistent
and others may be included in Protomyctophum crockeri or
Myctophidae.

Hygophum spp. - all specimens reidentified to species;; residuals
are small, poorly preserved or unavailable specimens.

Hygophum atratum - all specimens checked.
Hygophum reinhardtii -~ all specimens checked.

Protomyctophum crockeri - some samples on northern lines may
contain P. thompsoni, which was not identified originally.

Ophidiiformes - this category did not exist originally and
ophidiiform larvae were included in YOtophidium",
"Zoarcidae", and "blenny"; "Zoarcidae" is a yet unidentified
ophidiiform species; all "Otophidium" and "blenny" were
reexamined and the former included Ophidion scrippsae,
Chilara taylori and other ophidiiform taxa (moved to order):;
"blenny" contained 0. scrippsae, C. taylori, and other
ophidiiform taxa in addition to true blennioids.

Trachipteridae -~ tentative and sporadic identifications to genus
were lumped to family.

Melamphaes spp. - all identifications ascribed to Melamphaidae
were reexamined and assigned to genus (Melamphaes,
Poromitra) or species (Scopelogadus bispinosus, Scopeloberyx
robustus); larvae originally identified as Melamphaes spp.
were not reexamined and this category may contain other
melamphaid genera.

Cottidae -~ all specimens checked.
Oxylebius pictus - all specimens checked.
Zaniolepis spp. - all specimens checked.

Sebastes spp. — category may contain other scorpaenid genera,
particularly in samples south of line 120.

Blennioidei - this is the residual of the completely reexamined
"blenny" category, which also contained various misidenti-
fied ophidiiforms, and is now restricted to members of
northern stichaeioid families and true blennioids (other
than Hypsoblennius spp.) in the southern part of the
pattern).

Labridae - all specimens originally identified to family were
reexamined and assigned to genus (Halichoeres spp.) or
species (Oxyjulis californica, Semicossyphus pulcher).

Chromis punctipinnis - all specimens south of line 120 checked.



Howella brodiei - all specimens checked; originally identified as
Apogonidae; in this report we list H. brodiei in the family
Apogonidae for convenience, recognizing that its systematic
affinities are not resolved.

Seriola lalandi ~ all specimens checked.

Girella nigricans - all specimens checked.
Medialuna californiensis - all specimens checked.
Caulolatilus princeps - all specimens checked.

Sciaenidae - tentative and sporadic identifications to genus
lumped to family.

Scombridae - all larvae identified to this family or constituent
taxa (except Scomber japonicus) were reexamined and
reassigned; residuals are small, poorly preserved or
unavailable specimens.

Peprilus simillimus - this category may be underrepresented and
additional specimens may be in Sciaenidae or the
unidentified category.

Pleuronectiformes - all specimens of this category (originally
called "flatfish") were examined and reidentified; residuals
are small, poorly preserved or unavailable specimens.

Citharichthys spp. - all larvae identified to species were lumped
"to genus except C. stigmaeus; category includes larvae of
Etropus spp.

Citharichthys stigmaeus - includes larvae larger than ca. 4.5 mm;
smaller larvae are in Citharichthys spp.

Paralichthys spp. - all specimens of this genus were examined and
most were assigned to P. californicus or Xystreurys
liolepis.

Xystreurys liolepis - originally misidentified as Paralichthys
californicus; all specimens reidentified.

Glyptocephalus zachirus - all specimens examined.

Hypsopsetta guttulata - specimens were originally identified as
Pleuronichthys spp.

Lepidopsetta bilineata - specimen checked; originally identified
as Psettichthys melanostictus.

Microstomus pacificus - all specimens examined.



Pleuronichthys spp. - all larvae of this genus and constituent
species were examined and assigned to species; residuals are
small, poorly preserved or unavailable specimens.

Psettichthys melanostictus - all specimens examined.

COMPUTER ENTRY AND EDITING

Each taxon on the original identification sheets was given a
3-digit code based on the list of codes in Haight et al. (1979).
Taxon codes and counts from these sheets were keypunched by
cruise and station, along with pertinent station and tow data and
entered into the VAX 11/780 computer at the University of
California, San Diego, Computing Center. After entries were
completed for an entire year, print-out listings of taxa and
counts on each station were compared with the original data
sheets to eliminate keypunch errors. Next, data in the file were
cross-checked with data on an existing file which contained:
station and tow data; numbers of eggs of sardine, anchovy, and
saury; numbers of larvae of sardine, anchovy, hake, jack
mackerel, and Pacific mackerel; total number of fish eggs; and
total number of fish larvae.

Discrepancies in ichthyoplankton data in these two files
were corrected by inspecting original records from the sorting
laboratory, the original ichthyoplankton identification sheets,
and the samples themselves. Station and tow data discrepancies
between the two files were corrected by reviewing ships' logs and
deck tow sheets, original records from the sorting laboratory,
cruise announcements, publications, header information on the
ichthyoplankton identification sheets, and station plots
generated for each cruise. Eventually all station and tow data
were checked by comparing these sources.

The corrected ichthyoplankton data base was then examined
statistically and outliers were found and checked as above.
Distributional plots were then prepared for each taxon and these
were checked by reviewing the data sources mentioned above and by
examining archived specimens. A listing of each taxon by station
(Table 4) was produced, which became the primary document for
subsequent checks. Misidentifications found 1in geographic
outlier checks and other misidentifications and data problems
discovered in the course of examining archived samples resulted
in several iterations of Table 4. Finally, totals in Table 4
were checked against annual summaries of incidence and abundance
(Tables 2 and 3). Ecological analyses of the data were conducted
concurrently with editing procedures and provided cross-checks
that allowed correction of errors.
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SPECTES SUMMARY

Larvae of northern anchovy (Engraulis mordax) represented
50.9% of all fish larvae taken on CalCOFI cruises during 1961 and
numbered five times as many as the gonostomatid Vinciguerria
lucetia, the next most abundant species with 10.3% of the total
larvae (Tables 2, 3). These species ranked 1st and 3rd,
respectively, in numbers of occurrences. The third most abundant
species, the myctophid Triphoturus mexicanus, constituted 5.7% of

all larvae and ranked 2nd in occurrence. Larvae of Sebastes
spp., a composite of about 70 species, ranked 4th in abundance
(4.8%) and occurrence. The deepsea smelt Leuroglossus stilbius

ranked 5th in abundance and 7th in occurrence. Larvae of Pacific
hake (Merluccius productus) ranked 6th in abundance but only 14th
in occurrence. The lanternfish Stenobrachius leucopsarus ranked

7th in abundance and 10th in occurrence. The sanddab genus
Citharichthys spp. ranked 8th in abundance and occurrence. Jack
mackerel (Trachurus symmetricus) and the lanternfish

Ceratoscopelus townsendi ranked 9th and 10th in abundance and
19th and 16th in occurrence. The 10 top-ranking taxa contributed

86.9% of all larvae taken during 1961. The remaining 13.1% was
represented by 139 taxa and the unidentified and disintegrated
categories. Of the 10 top-ranking taxa 5 were midwater species,

3 were coastal demersal species or generic groupings, and 2 were
coastal pelagic species.

EXPLANATION OF TABLES

Table 1 - This table lists by cruise the pertinent station and
’ tow data for 1961, the volume of water filtered and
standard haul factor for each tow, the percent of
sample sorted, and the total numbers of fish eggs and
larvae. CalCOFI cruises are designated by four digits;

the first two indicate the year and the second two the
month. Within each cruise the data are listed in order

of increasing 1line and station number (southerly and
seaward directions); the order of station occupancy is
shown on the station charts (Figures 2-6). Stations

are designated by two groups of digits; the first set
indicates the line and decimal fraction and the second

set indicates the station on the line. Time is listed
as Pacific Standard Time at the start of each tow in
24-hour designation. Methods for determining tow

depth, volume of water strained, standard haul factor,
and percent sorted were described in the methods

section. The values for total fish eggs and larvae
represent raw counts (unadjusted for percent sorted or
standard haul factor). Ship codes are as follows: BD,

Black Douglas; HS, Hugh M. Smith; HO, Horizon.

Table 2 - This table lists pooled occurrences of all larval fish
taxa taken during 1961 in ranked order.

11



Table 3 - This table lists pooled counts of all larval fish taxa
taken during 1961 1in ranked order. Numbers are
adjusted for percent sorted and standard haul factors.

Table 4 - This table gives numbers of fish larvae for each taxon,
listed by station. and calendar month in which the tow
was taken. Counts are adjusted for percent of sample
sorted and standard haul factor. Average values are
given for stations occupied more than once during a
month. See Table 1 for station and tow data and Table
6 for 1listing of stations with multiple occupancies
during a month. Multiple occupancies occurred when a
station was occupied more than once during a calendar
month.  The orders are listed in "phylogenetic"
sequence modified from Nelson (1984). Subtaxa within
each order are listed alphabetically. Page numbers for
each taxon are given in the index at the end of the
report.

Table 5 - This table is a summary of pooled occurrences of all
larval fish taxa taken on CalCOFI surveys from 1961 to
1969. Taxa are listed in the same order as in Table 4.

Table 6 - List of stations with multiple occupancies in one month
during 1961.
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TABLE 2. ©Pooled occurrences of fish larvae taken during CalCOFI
cruises in 1961.

Rank Taxon . Occurrences
1 Engraulis mordax 408
2 Triphoturus mexicanus 407
3 Vinciguerria lucetia 342
4 Sebastes spp. 311
5 Protomyctophum crockeri 247
6 Cyclothone spp. 214
7 Leuroglossus stilbius 202
8 Citharichthys spp. 186
9 Disintegrated fish larva 184

10 Stenobrachius leucopsarus 177
11 Myctophidae 165
12 Tarletonbeania crenularis 160
13 Lampanyctus ritteri 154
14 Merluccius productus 152
15 Ceratoscopelus townsendi 149
15 Bathylagus wesethi 149
17 Lampanyctus spp. 148
18 Unidentified fish larva 147
19 Trachurus symmetricus 144
20 Melamphaes spp. 117
21 Diogenichthys atlanticus 102
22 Diogenichthys laternatus 94
23 Symbolophorus californiensis 82
24 Diaphus spp. 77
25 Scopelarchidae 67
26 Notoscopelus resplendens 59
27 Stomias atriventer 58
28 Bathylagus ochotensis 57
29 Sternoptychidae 54
29 Diogenichthys spp. 54
31 Lampadena urophaos 53
31 Sardinops sagax 53
33 Citharichthys stigmaeus 50
33 Lestidiops ringens 50
35 Idiacanthus antrostomus 48
36 Myctophum nitidulum 46
37 Tetragonurus cuvieri 45
38 Hygophum reinhardtii 39
39 Icichthys lockingtoni 38
40 Lyopsetta exilis 32
41 Gobiidae 31
42 Notolychnus valdiviae 29
42 Nansenia crassa 29
44 Chauliodus macouni 28
44 Sciaenidae 28
46 Trachipteridae 27
46 Hygophum atratum 27
48 Scomber japonicus 26
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TABLE 2.
Rank

49
50
51
52
52
54
55
56
56
56
56
60
60
60
63
64
65
65
67
67
67
67
67
72
72
72
S 72
76
76
76
76
80
80
80
83
83
83
86
86
86
86
86
91
91
91
91
95
95
95
95

(cont.)

Taxon

Chiasmodontidae
Hippoglossina stomata
Oxyjulis californica
Paralichthys californicus
Brama spp.

Gonichthys tenuiculus
Synodus spp.
Argentina sialis
Bathylagus spp.
Scopelogadus bispinosus
Symphurus spp.
Howella brodiei
Ophidiiformes
Scopelosaurus spp.
Ceratioidei

Parophrys vetulus
Poromitra spp.
Lampanyctus regalis
Halichoeres spp.
Microstoma microstoma
Stomiiformes

Chilara taylori
Clinidae
Hypsoblennius spp.
Cottidae

Scorpaena spp.
Cololabis saira
Serranidae
Pleuronichthys verticalis
Trichiuridae
Prionotus spp.
Notolepis risso
Aristostomias scintillans
Nansenia candida
Cyclopteridae
Sebastolobus spp.
Loweina rara
Gempylidae

Sarda chiliensis
Tactostoma macropus
Anguilliformes
Photonectes spp.
Oxylebius pictus
Sphyraena argentea
Syngnathus spp.
Semicossyphus pulcher
Girella nigricans
Bathylagus pacificus
Seriola lalandi
Bathophilus spp.
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Occurrences

25
24
23
21
21
20
19
18
18
18
18
16
16
16
15
14
13
13
12
12
12
12
12
11
11
11
11
10
10
10
10
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TABLE 2.
Rank

95

95
101
101
101
101
101
101
101
101
101
101
111
111
111
111
111
111
111
111
119
119
119
119
119
119
119
119
119
119
119
130
130
130
130
130
130
130
130
130
130
130
130

(cont.)

Taxon

Diplophos taenia
Pleuronichthys ritteri
Etrumeus acuminatus
Hygophum spp.
Stemonosudis macrura
Triphoturus nigrescens
Scopeloberyx robustus
Medialuna californiensis
Macrouridae
Caulolatilus princeps
Ichthyococcus spp.
Pleuronichthys spp.
Macroramphosus gracilis
Gobiesocidae

Electrona rissoi
Chromis punctipinnis
Scorpaenichthys marmoratus
Scombridae

Agonidae

Vinciguerria poweriae
Exocoetidae
Centrobranchus spp.
Pleuronichthys coencsus
Ophidion scrippsae
Glyptocephalus zachirus
Gonostomatidae

Sudis atrox

Peprilus simillimus
Pleuronectiformes
Microstomus pacificus
Zaniolepis spp.
Porichthys spp.

Psettichthys melanostictus -

Macropinna microstoma
Evermannellidae
Blennioidei
Scomberomorus sSpp.
Lepidopsetta bilineata
Xystreurys liolepis
Icosteus aenigmaticus
Hypsopsetta guttulata
Pleuronichthys decurrens
Eustomias spp.
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TABLE 3. Pooled numbers of fish larvae taken during CalCOFr1I
cruises in 1961. Counts are adjusted for percent of
sample sorted and standard haul factor (see text).

Taxon Count

Rank

1 Engraulis mordax 97385
2 Vinciguerria lucetia 19801
3 Triphoturus mexicanus 10892
4 Sebastes spp. 9142
5 Leuroglossus stilbius 8129
6 Merluccius productus 7017
7 Stenobrachius leucopsarus 5022
8 Citharichthys spp. 3362
9 Trachurus symmetricus 2953
10 Ceratoscopelus townsendi 2620
11 Cyclothone spp. 2254
12 Sardinops sagax 1933
13 Tarletonbeania crenularis 1709
14 Diogenichthys laternatus 1292
15 Myctophidae 1228
16 Protomyctophum crockeri 1189
17 Bathylagus wesethi 1133
18 Lampanyctus ritteri 1106
19 Lampanyctus spp. 879
19 Unidentified fish larva 879
21 Disintegrated fish larva 857
22 Diogenichthys atlanticus 753
23 Diaphus spp. 681
24 Melamphaes spp. 594
25 Symbolophorus californiensis 487
26 Diogenichthys spp. 452
27 Notoscopelus resplendens 363
28 Idiacanthus antrostomus 360
29 Lampadena urophaos 319
30 Bathylagus ochotensis 307
31 Scopelarchidae 289
32 Citharichthys stigmaeus 252
33 Sciaenidae 243
34 Synodus spp. 232
35 Stomias atriventer 216
36 Sternoptychidae , 209
37 Tetragonurus cuvieri 200
38 Hygophum reinhardtii 190
39 Oxyjulis californica 185
40 Lestidiops ringens ’ 177
41 . Lyopsetta exilis 176
42 Scomber japonicus 162
43 Icichthys lockingtoni 157
44 Myctophum nitidulum 156
45 Notolychnus valdiviae 141
46 Nansenia candida 111
47 Prionotus spp. 108
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TABLE 3. (cont.)

Rank Taxon
48 Hygophum atratum
49 Argentina sialis
50 Nansenia crassa
51 Bathylagus spp.
52 Chauliodus macouni
53 Hippoglossina stomata
53 Paralichthys californicus
55 Sarda chiliensis
56 Gobiidae
57 Symphurus spp.
58 Trachipteridae
59 Ophidiiformes
60 Chiasmodontidae
61 Trichiuridae
62 Tactostoma macropus
63 Gonichthys tenuiculus
64 Brama spp.
65 Scorpaena spp.
66 Howella brodiei
67 Scopelosaurus spp.
68 Cottidae
- 69 Etrumeus acuminatus
70 Scopelogadus bispinosus
71 Halichoeres spp.
72 Serranidae
72 Sphyraena argentea
74 Ceratioidei
75 i Lampanyctus regalis
75 Poromitra spp.
77 Parophrys vetulus
78 Hypsoblennius spp.
79 Cololabis saira
80 Clinidae
81 Cyclopteridae
82 Bathylagus pacificus
82 Photonectes spp.
84 Syngnathus spp.
84 Chilara taylori
84 Aristostomias scintillans
87 Microstoma microstoma
87 Notolepis risso
87 Stomiiformes
90 Pleuronichthys verticalis
91 Sebastolobus spp.
92 Bathophilus spp.
92 Loweina rara
94 Anguilliformes
94 Semicossyphus pulcher
94 Hygophum spp.
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TABLE 3.

Rank

97

97

97

100
100
100
103
103
103
106
107
107
109
109
109
112
112
112
112
112
117
117
119
120
120
122
122
122
122
122
122
122
122
130
131
131
131
131
131
136
136
136
136
136
136

(cont.)

Taxon

Seriola lalandi
Gempylidae

Medialuna californiensis
Triphoturus nigrescens
Scopeloberyx robustus
Scorpaenichthys marmoratus
Oxylebius pictus
Diplophos taenia
Caulolatilus princeps
Girella nigricans
Pleuronichthys ritteri
Stemonosudis macrura
Macrouridae

Scombridae
Ichthyococcus sSpp.
Pleuronichthys spp.
Ophidion scrippsae
Chromis punctipinnis
Electrona rissoi
Agonidae

Vinciguerria poweriae
Macroramphosus gracilis
Scomberomorus spp.
Gonostomatidae
Gobiesccidae

Sudis atrox
Pleuronichthys coenosus
Zaniolepis spp.
Glyptocephalus zachirus
Peprilus simillimus
Centrobranchus spp.
Microstomus pacificus
Exocoetidae
Pleuronectiformes
Eustomias spp.
Evermannellidae
Xystreurys liolepis
Hypsopsetta guttulata
Pleuronichthys decurrens
Psettichthys melanostictus
Icosteus aenigmaticus
Blennioidei

Porichthys spp.
Macropinna microstoma
Lepidopsetta bilineata

Total

Count

20
20
20
16
16
16
15
15
15
14
13
13
12
12
12
11
11
11
11

191484
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TABLE 4. {(cont.)

Leuroglossus stilbius (cont.)

STATION JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT.  NOV. DEC.
120.0 45.0 - 0.0 - - 15.6 - 2.2 - - - 0.0 -
120.0 55.0 - 0.0 - - 6.3 - 0.0 - - - 0.0 -
120.0 60.0 - 0.0 - - 27.8 - 0.0 - - - 0.0 -
123.0 37.0 - 2.8 - - 5.4 - 0.0 - - - - 0.0 -
123.0 42.0 - 8.8 - - 87.3 - 0.0 - - - 0.0 -
123.0 45.0 - 0.0 - - 55.0 - 0.0 - - - 0.0 -
123.0 50.0 - 0.0 - - 32.0 - 0.0 - - - 0.0 -
127.0 34.0 - 0.0 - - 5.3 - 0.0 - - - 0.0 -
127.0 40.0 - 6.5 - - 58.4 - 0.0 - - - 0.0 -
127.0 45.0 - 0.0 - - 12.6 - 0.0 - - - 0.0 -
127.0 50.0 - 0.0 - - 13.0 - 0.0 - - - 0.0 -
130.0 35.0 - 7.6 - - 35.4 - 0.0 - - - 0.0 -
130.0 40.0 - 13.5 - - 15.6 - 0.0 - - - 0.0 -
133.0 30.0 - 2.6 - - 0.0 - 6.0 - - - - -
133.0 35.0 - 9.8 - - 11.5 - 0.0 - - - 0.0 -
133.0 40.0 - 0.0 - - 15.3 - 0.0 - - - - -
133.0 45.0 - 0.0 - - 32.2 - 3.0 - - - 0.0 -
133.0 50.0 - 0.0 - - 2.6 - 0.0 - - - 0.0 -
133.0 55.0 - 0.0 - - 5.8 - 0.0 - - - 0.0 -
137.0 30.0 - 2.6 - - 2.8 - 0.0 - - - 0.0 -
137.0 35.0 - 8.6 - - 6.9 - 0.0 - - - 0.0 -
137.0 40.0 - 4.7 - - 3.0 - 0.0 - - - 0.0 -
Macropinna microstoma
STATION JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC.
60.0 200.0 0.0 - - 2.3 - - 0.0 - - 0.0 - -
Stomiiformes
STATION JBN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC.
60.0 90.0 0.0 - - 0.0 - - 0.0 - - 2.3 - -
60.0 200.0 0.0 - - 4.6 - - 6.0 - - 0.0 - -
70.0 120.0 0.0 - - 0.0 - - 1.5 - - 0.0 - -
70.0 200.0 0.0 - - 0.0 - - 0.0 - - 1.8 - -
80.0 200.0 2.5 - - 2.3 - - 0.0 - - 0.0 - -
90.0 180.0 0.0 - - 5.3 - - 0.0 - - 0.0 - -
90.0 200.0 0.0 - - 2.0 - - 0.0 - - 0.0 - -
27.0 70.0 - 6.0 - 0.0 - - 3.1 - - 0.0 - -
103.0 50.0 - 0.0 - 0.0 - - 3.0 - - 0.0 - -
130.0 60.0 - 0.0 - - 0.0 - 2.8 - - - 0.0 -
133.0 65.0 - - - - 0.0 - 2.7 - - - 0.0 -
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TABLE 4.

Gdnostomatidae
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TABLE 4.

(cont.)
JUNE JULY

Cyclothone spp.
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TABLE 4.

Sterndptychidae (cont.)
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Chauliodus macouni
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{cont.)

TABLE 4.

{(cont.)

Chauliodus macouni
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“PABLE 4.
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(cont.)

TABLE 4.

Sudis atrox
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Scopelosaurus spp.
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Scopelarchidae
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{cont.)

TABLE 4.

EScopeiarchidae (cont.)
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‘Myctophidae
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(cont.)

TABLE 4.

Myctophidae (cont.)
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(cont.)

TABLE 4.

Myctophidae (cont.)
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(cont.)

TABLE 4.

Myctophidae (cont.)
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{cont.}

TABLE 4.

Ceratoscopelus townsendi

(cont.)
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(cont.)

TABLE 4.

{cont.)

JULY

Ceratoscopelus townsendi

SEP. ocCT. NOV. DEC.
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137.0 30.0
137.0 35.0
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Diaphus sSpp.
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70.0 60.0
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70.0 100.0
76.0 200.0
73.0 60.0
80.0 65.0
80.0 90.0
80.0 100.0
83.0 60.0

83.0 65.0
83.0 70.0

60.0 70.0
60.0 80.0
70.0 90.0
80.0 80.0
83.0 80.0
87.0 65.0
87.0 70.0
87.0 80.0
90.0 60.0
90.0 70.0
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Diaphus spp. (cont.)
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(cont.)

TABLE 4.

(cont.)
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TABLE 4.
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TABLE 4.

(cont.)
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Lampanyctu_s regalis
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80.0 70.0
80.0 B80.0
80.0 90.0
80.0 100.0
80.0 120.0
83.0 55.0

60.0 55.0
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TABLE 4.

{cont.)

Lampanyctus ritteri
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83.0 65.0
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107.0 55.0



{cont.)

TABLE 4.

{cont.)
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(cont.)

JUNE JULY

Stenobrachius leucopsarus

SEP. OCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY

JAN.

STATION

OOOWOQOOCOOQOOOOOOOOOOOOOGOOOOOOOOQOOOOOQOOOOO
OOONOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

ooooocccmcocoocoocmooooocoahooccoooomocc
lllllIOOOOOOMONCOOOOCCOONOOOOQOOQNOOOOCOOONOMO

Awmmco
mmmﬁONlllltllll||||l||ll|l|l||IIIIIIII!II!III|

ommmmwwohmcwmohhﬁamamaqwcmmwcmwmm¢ommchcocwcm

LR ST S S LR I B . LI N N N ]

mMmNmmHONWOWNOﬁmOMMMWQNPOMNNHN@HO&OHWOO”OOGMOH
mwaﬁ red L I | NN N DO 0N ~ ™ ~N [
|2 T O T O O S R R T T T s T T O T I O O
whmmmo WHINVYUROoOO NMNMYONOSO NNWRoOoCOOoOO
. L] . . . . . . L] . . . . . . . . L] * . » » . . .
WMNWNQIIWNNQWHVQIMMWFHHMNNI||||lIlllllm@mmoocc
~ 0 [ R Ko k- M GHEN
DO COXLVUWONDOoOW
. . - . . L] . . . . . . . * L] . . . .
oconmeoors~t L LT L TP T N loodowomeoos ] Lt
SN ~ N - -
COOOCOOCOOLLRLOOOOLLOOLOOCLOOOOLLORLOOOOOOLOOLOOOOO
. * » » . . L] . L] » L] . . . L . . * . . . . . . » . . . . L] L] - . L] L] . . L] . . L] . . . . .
NNONCLLLMMMHMUuONOOONONONONCOCOOXNMNIMNOOODORONONONG
mmwmhmmngmmmwhwmmvwmmwuhwmmmmqmwhmmgﬁmmm¢qmmm
OOOOODOOOCOOQOOéOOOOOOOOOOODQOOOOOOQOOOOOOOOOO
L 3 . . . . . * . . . . . L] * . . . [ * . * . . * * L) . . . L] . . L] . - . L] [ . . . L] . . . .
COOCCOOONMMMMMOIMMININEINSINNSNEAE RO OOOo oo MMMMMmMMM
OO EORVEORROCRVOOCIOXCOXBOCAATNANANARANIANOAOOD

97



{cont.}

TABLE 4.
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(cont.)
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Diogenichthys laternatus

FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC.

JAN.

STATION

o (=]

. .
| T T =~ -~ 2 Y O T O I

OO0 OCC

(o Ram o Yo )
. . * . . . . . . .
| OOo0EROO |

.
CO0OO |

OODOOOOOONOOOO
GOOOOOOCCGOOOQ

wmmmwmowmm

IIIIMNNMQ:ONmN

O~

" e e

(o K=Y - Y0 U T N N O S A O B
~

OOOOOOO

QOOMOOOIII

[0 Yo N
v s e
(=R =) =]

cCoOoOo
» . . [
ool 1|

103.0 70.0
107.0 55.0
107.0 65.0
1067.0 70.0
110.0 55.0
110.0 60.0
110.0 70.0
110.0 80.0
110.0 90.0
110.0 100.0
110.0 120.0
113.0 55.0
113.0 65.0
117.0 40.0



- 0°0%y 0°0%T

- vz - — - - - - - - -
- 6°0 - - - L°C - Vvl - - 8°L - 0°08 O0°LET
- 0°0 - - - 9°¢1 - 0°0 - - L°¥%T - 0°0L O0°LET
- Al AN - - - €LY - 070 - - | A4 - 0°09 0°LET
- (48] - - ~ 0°0 - 0°0 - - 0°0¢ - 0°64 0°LET
- 9°q - - - 0°0 - 0°0 - - 1% - 0°05 O0°LET
- 0°0 - - - 0°0 - °11 - - LT - 0°GSY O0°LET
- 0°61 - - ~ 0°0 - 0°0 - - e 1e - 0°0%¥ O°LET
- 1°Zy - - - 0°0 - 0°0 - - 9°8 - 0°GE O0°LET
- 0°vy - - - 0°0 - 0°0 - - 0°0 - 0°0€ O0°LET
- = - - - 6°6¢C - 6°ZC - - - - 0°08 O0°€ET
- Z°6 - - - 070 - 9°S - - - - 07699 O0°€€T
- 0°¢ - - - 6°L - 8°q - - 0°0 - 0°09 O0°€€T
- 86 - - - 0°0 - 9° 11 - - £°vT - 0°69 O0°€€T
- 0°0 - - - 9°¢ - 9°01 - - T°ey - 0°05 O°€E€T
- 0°0 - - - 0°0 - 6°S - - 9 - 0°Sy O0°€g€l
- - - - - 5°8 - 1°€ - - 9°81 - 0°0%v O°teT
- 0°0 - - - 0°0 - 0°0 - - £°9z - 0°GE O0°€ET
- vzt - - - 1°¥%S -~ L™ LT - - 8°8¥ - 0°0ZT 0°0ET
- £°L - - - 0°0 - £°0T - - 0° 6% - 0°00T 0°0€T
- 0°0 - - - 0°0 - 0°0 - - S5°61 - 0°06 O°0€ET
- 070 - - - 0°0 - 0°0 - - 57§ - 0°08 0°0€T
- 0°0 - - - 0°0 - '8 - - 697V - 0°0L 0°0£1
- 0°0 - - - 070 - 00 - - 6"V - 0°0¢ O0°0€T
- 0°0 - - - 0°0 - 0°¢ - - £°0¢g - 0°Sy 0°0f€T
- 0°0 - - - 0°0 - S°¢ - - 8°0T - 0°0vV O0°0€1
- L"9 - - - 0°0 - 0°0 - - - - 0°08 0°LZT
- z°S -~ - - 0°0 - LT - - - - 0°0L 0°LZ21
- 0°0 - - - 0°0 - g-o - - 8°6 - 0°09 0°LZ1
- 0°0 = - - 0°0 - 0°0 - - 8°6¢E - 0°SS O0°LZT
- 0°0 - - - 0°0 - 0°0 - - 9°vT - 0°s¥v 07421
- 0°0 - - - 0°0 - 8°S - - 0°0 - 0°0% O0°LZT
- 070 - - - 9°91 - 0°0 - - - - 0°08 0°€ZT
- 0°0 - - - v°s - 0°0 - - - - 0°0L 0°€l1
- 0°0 - - - a°o - Lz - - - - 0°69 ¢0°€CT
- 6°2C - - - 0°0 - 6°¢C - - 0°0 - 0°09 0°¢eZT
- 9°Z - - - 0°0 - 0°0 - - 0°0 - 0°SS O0°eClT
- 0°0 - - - g0 - §°Z - - 0°0 - 0°06 O0°€T1
- 0°0 - - - 0°0 - 0°0 - - 0°¢ - 0°00T 0°02T
- 0°0 - - - 6°0 - £°Z - - 070 - 0°06 07021
- 0°0 - - - 0°0 - I°C - - 0°vE - 0°66 0702t
- (AN - - - 0°0 - 070 - - 0°0 - 0°05 0°0¢T
- - L°S - - 0°0 - 070 - - 0°0 - 0°08 O0°LTIT
- - 0°0 - - 0°0 - 9°7 - - 0°0 - 0°0L 0°L11
- - 0°0 - - 0°0 - 0°0 - - (AR - 0°69 0°L1T
- - 0°0 - ~ 0°0 - 0°0 - - 0°ST - 0°09 O0°LIT
" oda *AON * o0 “dis " onv e aNar AW “¥dv T UYH i g "NYL NOILLYLS

(*3uod) snaepuraizer ShyIYsITUS60IQ

(*3u0d) "y AIYL

106



- 0°0 - - - 0°0 - 0°0 - - £°8 - 0°G¥ O0°0fT
- fA4 - - - 0°0 - 0°0 - - - - 0°08 o0°LZT
- 6°¢C - - - 0°0 - 0°0 - - - - 0°99 0°LZT
- 6°¢ - - - 0°0 - £°Z - - 0°0 - 0°001 0°0C1
- 0°s - - - 0°0 - £€°C - - 0°0 - 0°06 0°02T
- s°¢ - - - 0°0 - 0°0 - - 0°0 - 0°08 0°021
- - 0°0 - - 0°0 - 0°0 - - 8°s . - 0°0L O°LIX
e 2 (] * AON *L00 *das “9nv xir aNar AYH *dav * UV “gHd *NYL NOILVLS
unjerze unygdobhg
- 0°0 - - - L2 - 0°0 - - - - 0°99 O t€T
- 0°0 -~ - - 1°8 - 0°0 - - 0°0 - 0°08 o0°0¢T
- 0°0 - - - 0°0 - LT - - 0°0 - 0°0L 0°0€T
- 0°0 - - - 0°0 - 0°0 - - €L - 0°0s O°0ET
*oad * AON * 500 *d4s *9nv AzIarf - @NOC AVH “¥av * UVH * gd *NUL NOIIVIS
+dds wnydobhpg
- 0°0 - - - 0°0 - 0°0 - - c°s - 0°08 O0O°LEX
- L T - - - 1°2 - 00 - - G2 - 0°6S O°LET
- 0°0 - - - 0°0 - 0°0 - - T°5S - 0°0¢ O°LET
- 0°¢€ - - - 0°0 - 0°0 - - 0°0 - 0°G€ O°LET
- °€ - - - 0°0 - 0°0 ~ - - - 0°G9 O0°EET
- 0°0 - - - 0°0 - 0°0 - - G°9. - 0°6€ O0°€el
- 0°0 - - - 8°2 - 0°0 - - 6°C - 0°0ZT 0°0ET
- 0°0 - - - 0°0 - 0°0 - - 8°¢C - 0°06 O0°0€T
- 0°0 - - - 0°0 - 0°0 - - 8°C - 0°0L O0°0tT
- 0°0 - - - 0°0 - 0°0 - - v e - 0°06 O0°0€T
- 0°0 - - - 0°0 - 0°¢€ - - 0°0 - 0°GS¥ 0°0tT
- 0°0 - - - 0°0 - 0°0 - - 6°C - 0°6%v 0°LZT
- 0°0 - - - 8°¢ - 0°0 - - - - 0°08 0°tZ1
- 0°0 - - - 0°0 - 0°0 - - 8°¢C - 0°69 O0°£C1
- 0°0 - - - 0°0 - 0°0 - - ¥°8 - 0°0L 0°0CT
- 0°0 - - - 0°0 - 0°0 - - 8°C - 0°99 0°021
- 0°0 - - - S°C - c-0 - - 0°0 - 009 0°01T
e (1] * AON * &0 *d4s *HnvY xine aNne AVH “gav “ dVH i ‘N[ NOIIYIS
snrnoTnual sAylyYITUO)
- - 0°0 - - 0°0 - . - 0°0 - - Lz 0°0¥T 0706
- - 0°0 - - 0°0 - - LS - - 0°0 0°08T 0709
- - 6°¢ - - 0°0 - - 0°0 - - 0°0 0°0VT 0°09
e c (1 * AON *LD0 - qds *o0v AIne aNare AVH ~gdav S UVH i | *NYL NOIIYIS

IOSSTI PUOIRDDTH

(-3uod) °*y FTHVL

107



(cont.)

TABLE 4.

(cont.)

Hygophum atratum

. NOV.

DEC.

ocT.

SEP.

AUG.

JAN. FEB, MAR. APR. MAY

STATION
136.0

JUNE JULY

OOOOCO&NO\DFON\D

OOQOU\NNO@NOWN

Q‘OO&OOOOOOMQO

‘MOONCOOOOOWOO

OCCOWOOLOOQOCOOO

* * . * . . ,. . . . . -
COONOOLOOOLOOO

O@COI\CQOG\WMOO\D

I ]

ONNWCOONNI\OON

55.0
70.0

130.0 90.0
130.0 120.0
133.0 55.0
137.0 30.0
137.0 40.0
137.0 45.0
137.0 50.0
137.0 55.0
137.0 60.0
137.0 70.0
137.0 80.0

130.0

Hygophum reinhardtii

oCT.

AUG.

DEC.

NOV.

FEB. . APR. MAY JUNE JULY

JAN,

STATION

SEP.

OOOOI\MG

IIIIIIlI!llfIlllllocaomhml

Q?NO\DHOOQOOLQLGNDQOOO
mmcmmoommom-—thOONOI [ T A I O O |

’mmwmcmmmcﬁcooommoccmocoooo
N2Nmommmomooccmmcmommcococ
- -

OOOOOI\OOQK\

. . *

IIlllllllllllll!OOOOONOOOm

QG\MQ‘PQOQNOOQOMOO

owms#ocomcoocmoc!lllllI!II

cco ooo OOOQO

llllIIlIIIil!lcNIONiOOOOOI

OOQOOOOOOOOOOO o~
. L]
OONOOOQQQOOQCOI [ = T N Y T T O T B A |
oﬁan.nl‘nonoconooii-oc.ﬁumoho
LRROOOXNTLODONCONOOMNINISDH S N N®
e NN i N o] =i ponf
AR I A L L L L S A TS S IR I SR 4
OoOOoCOCOOOOIOCMFOMOMOOOSOMm
e R E e e e R R N E K F e Y]

108



{cont.)

TABLE 4.

Loweina rara

SEP. oCT. NOV. DEC.

AUG.

FEB. R APR. MAY JUNE JULY

JAN.

STATION

QOO
. L] . .
[ =Y = Y]

COO®
. . . .
o~ L

OQQQOOOO
ONOOOOOO

OOOOQO
[ OOOOOO

no
. L]
(5 - T O O I I |
| T T T N S I |
[=%- R NV
. * [ ] L]
P eeNnno
oo
* . .
coot LI
cooocoOoeR
. » » . - . . [ ]
0OoOCOoONCOO
CONMNSNK
NN i
cooooooOo0
L ] * . * L] L] . .
CoOMNM~OO™
WA HNMMMN
o K R R R R

Myctophum nitidulum

AUG. SEP. OCT. NOV. DEC.

JUNE JULY

FEB. MAR. APR. MAY

JAN.

STATION

oo
LI ]
[I==X =~ T T T N N O N B A |

OO

EEEEEEE R |l Noo

OHO&OOONOO\DU\NUWOOOO
omomcccmmwwﬂmmococ t

HONOG\I\OQ‘OO
[ NQNQ‘NWOU’IOO [

OOOLHOOQ OOOQMLﬁONOG\LﬂG\OOMOOOOOOOO“O
QOMNMQN 1 OOOONNM\DONNHOG&DOOOOOOOONQ

QOOO’\OOOOOOI\I\OOO

IIIIIIIII!IIIIIIQIOOOWOOOOMQNNQOQ

hccooocccoooococmo
Noooccccoooccocowcl|||l|l|lllllll

OO
LI T
ooco | ||

OOOOOOO
| OOOGOOO [

O OQO OO@

LEr ICIOQOIOON

QUNOOoOOMO
¢« & & B 8 P
oNOCONO | |

COO0S

LI .
recoet 11

A0
LI I
tenewno b b L

55.0

70.0 200.0
80.0 200.0
90.0 120.0
90.0 140.0
90.0 160.0
90.0 180.0
90.0 200.0
93.0 70.0
93.0 100.0
97.0 65.0

100.0 80.0
110.0 100.0

100.0 90.0
100.0 100.0
100.0 120.0
103.0

103.0 70.0
107.0 70.0
107.0 80.0
110.0 60.0
110.0 65.0
110.0 70.0
110.0 80.0
110.0 120.0
113.0 80.0
113.0  90.0
117.0 65.0
117.0 70.0
117.0 80.0
117.0 90.0
120.0 100.0
120.0 120.0
123.0 55.0

109



{cont.)

TABLE 4.

(cont.)

Myctophum‘nitidulum

NOV. DEC.

SEP. ocr.

AUG.

MAY JUNE JULY

APR.

FEB.

JAN.

STATION

SO0

L Y B )

MNONON

COOQoC
» . L] * . .
CSOOOoCOo

COOCOEO
R
OO0

c Vo
[ )
Sl NONO

127.0 60.0
127.0 65.0
130.0 80.0
130.0 90.0
130.0 100.0
137.0 55.0

Protomyctophum crockeri

MAY JUNE JULY AUG. SEP. oCT. NOV. DEC.

APR.

JAN.

STATION

QONOOOQOOM¢OOOMOFOO&QMQOOOOWQOMOOOO
ccmccocooﬂmcoomwmoomhmcooocmmomoooo
[

COMOUCVOFMMONOODNOC
L] . » * L . . . - . . . » . . (] . *
CONDONONNONOONM™SODO L T L )

OQOQOOOQ@
INQONODsz

omccocco

illllllllllllIllllc@ccoocctllllllll

CRVCOONNSCOROOTOACOONODOCOONAALOMOOOO oW
L] . s . . L] . * L] . L . - . - . * . * » . * Ll . Ld L) . . . L] . . . L] £
SVOoOCONMNMOOCOROONCOCLOODVWOOOONNMNOMROONOOMN

oooo
LJ LI -
looocol | i

Qoo

» L] . . .
LI N T R R I O v e e oo mn

cowm¢mcocccmwmomomhcchHOONOQQ
OOQMﬁNOODOCWMNCNONNOHOWMQONOOCIllll

55.0
B83.0 60.0

83.0

60.0 90.0
60.0 100.0
60.0 120.0
60.0 160.0
53.0
73.0 60.0
57.0
65.0

63.0 52.0
63.0 60.0

6€7.0 55.0
70.0 100.0
70.0 120.0
70.0 200.0
B80.0 X00.0
80.0 120.0
80.0 200.0

60.0 60.0
60.0 70.0
60.0 80.0
63.0 55.0
70.0 55.0
70.0 70.0
70.0 80.0
70.0 :90.0
77.0 55.0
77.0

80.0 55.0
‘80.0 60.0
80.0 70.0
80.0 80.0
80.0 90.0
83.0 43.0
‘83.0 70.0

73.0
83.0

110



{cont.)

TABLE 4.

(cont.)

Protomyctophum crockeri

SEP. OCT. NOV. DEC.

AUG.

FEB. . APR. MAY JUNE JULY

JAN.

STATION

QQQOFHOHMOOOOOQHOHNGNOOOOW#NQOQQQOOHOOQNMOQHF@

ONNOHmomNOOMOQOMQWMNﬂQGOCN:NWWQQNOQQOOOWNON@NW

whmmo¢oooooccoooc OOOFOOQOOOOOOONOOOFQMOOOOOO
mmchzchOOOOOOOOIIOOONOOOCOwOOQOMOOOFONOMOOOO

mmmocmooomhhcoocchbmomccowccochmooccccvcmccoom

N&@OQmOOONWHOOOOOH&MO&OOMMOOOOMPOOOQOOQONOQOCN

oo PRRNAONNCONBOS OSSO cowoo
. . . . . . » . - - .
NNOO‘IIIlliIINNNNO:NOONNOOIOOQmIllIIIIIIIOONOC

CONDOMIND comoooces

. * . L] * * L] L] »

|t||omm¢mwmc~t||1l||‘cll|||||\||co¢o#oooo||1||
CO OO0 OO CO00O0ORoO0000000O0C0OROROOOROOCOODDSD
. . L] L] L] L] . . * L] . . » » L] [ ] . * . . . . . . . *» L] L] . L L] . . . . L] . - * . L] . L L] . .
OO OMNOOCOOCONNNOINCOOONONOINONDCONCNOINCOoONODING
O PUO O NN COCMINOOROONONTININOORTAMFNO RSO NHINOWN

] ue — -t
N e e L - L T T T T =TT T - - R YN =R Y Y
L] . L] L] * . L] L] L] * . . . * » L] . . . . * . . . . . . - L] L] . » * . - . * . . . . . L] » » .
NN OO COCCOOOMMMMMMMMAMINII SN o0 oooOMmmMMmMm™m
CORDRARONRACRONONNNNANNOANANNANRRANANOOOOOOOOOCSOOOD
: e e e e

111



(cont.)

TABLE 4.

i (cont.)
JUNE JULY

rl

Protomyctophum crocke

OCT.

MAY

APR.

FEB.

STATION

DEC.

NOV.

SEP.

AUG.

OONOD o ONOO@OOG@
L] .
IIII!lIJIOOMGGIIIIlllllllllllOOllllJlQNOOmODO:

COCLAADOWLD NOOOOOOGOOOOON NNOOO¢
. » L] . * . .

.
cccmmocﬁmllllsvomccocmwcocczlllmmooo:|1tiiilil
- r~

OOWOQOOOQNOOOOOOOOOOONQ@@OOONGOOQOOﬂOOﬁQWBOwOO

. LI T Y Y s e e

QONOOOOOONQOOOOOQOOQOMOmNOOONOQOOOOmQCMNNNONOO

m>¢mmoo¢mhmcoommmoo mmcomowcﬁmﬁecwomm
llllllIllmNRNNOQQNNNMOOmeOOINWOONQNQNNNCOMONN

wmcmommcﬂ

.

NNONOmNOmIllllillllll!ll!lllllllllltI!llllllll

OO mmmooonocoo OOOO@OOOW OOOOOONOOOOOOOOOOO
. . . L
lcolHNmOOQWOOOOlIIOOOMWOOONIOCOOOﬁMOOOOOOOO@OM
~4

OO

. . *
LI T N T N O TS K X = T T T Y Y O TN Y TN T T TN T O NN Y I TN [N T Y
CO0OOOOOOCOLOLOOORLRLCOOLLROCOOROOOCODOCOOCOOOOO.
- * * . . * . . L] » . » . L] . - » * . . * L] L . . . L] . * . . . . . . * . L] . » » . . . . .
CNOONONCONNNONOOONONONONOOONAOCONONOONONONDOOD
mmwmmmwhmmwmwmbmmzmwwmmwmhwmmmvmmmmhwmmmwwhmma
COOCOOOOOCOOUOLLOOEOOOOCOOOOOROOOOOOOOOOOORDOOD
£ . . . » L] » . . . . . . . . . * . . . L] . . . . . * - » . . . - - . . . . - * . » - - . L]
MISISSISNERNSNOOCOOROCROMMMMMMMMMMNISNNN S NN OO0
CO0OODOQO r rdrd rd =t i 1 red vt 1o = el et 1o 1ol 1l 1l e ol ol el ool rd Pl ed e d 1] NN OV ONF O ) ONE N
L e e e B K B K K B e e e e E L e e R R e e e E e R R R E R R e R E e e R R R T R e T R P I

112



- - 0°0 - - 0°0 - - 0°0 - - 9°G 0°00Z 0°09
- - 0°0 - - 0°0 - - LS - - 0°0 0°08T 0°09
- - 0°0 - - 8°¢ - - 0°0 - - 0°0 0°09T 0°09
- - 0°0 - - 8°Z - - 0°0 - - 0°0 0°0¥T 0°09
- - Z°S - - 9°8 - - 0°0 - - 0°0 0°021T 0°09
- - 0°0 - - 8°¢ - - 0°0 - - 0°0 006 0°09
e < (¢ *AON *LD0 *dus “onv xr aNar AYH *dav .-\ * s NV NOILYIS
srsuarturoyrred snroydoroquhg
- 0°0 - - - 0°0 - 8°S - - 0°0 - 0°08 0°LEL
- 0°0 - - - 7€ - 0°0 - - 0°0 - 0°0L O0°LET
- 0°0 - - - 9°Z - 6 Z - - 0°0 - 0°09 O°LET
- 1°8 - - - 0°0 - 0°0 - - 0°0 - 0°G6G O0°LET
- T°¥%1 - - - 0°0 - 0°0 - - 1°6 - 005 O°LET
- vz - - - 0°0 - 070 - - 0°0 - 0°S¥ O°LET
- - - - - v°s - voTIT - - - - 0°08 O-°€E€T
- T°€ - - - 0°0 - 0°0 - - - - 0°69 O0°€EE€T
- 6°C - = - 0°0 - 0°0 - - 0°0 - 0°SS O0°EET
- AR - - - 0°0 - 0°0 - - 0°0 - 0°05 O°EEL
- 6°C - - - 0°0 - 6°C - - 0°0 - 0°SYy O EET
- - - - - 8¢ - 0°0 - - 0°0 - 0°0%v O-EET
- 0°0 - - - 8°C - 0°0 - - 0°0 - 0°SE O°EET
- 0°0 - - - 070 - £°8 - - 0°0 - 0°0ZT 0°0€T
- 0°0 - - - 0°0 - 0°0 - - '8 - 0°00T O0°0€T
- 6°2 - - - 0°0 - 0°0 - - 0°0 - 0°06 O0°0ET
- 0°0 - - - Lz - 070 - - 00 - 0°08 O0°0€T
- L2 - - - 0°0 - 0°0 - - 0°0 - 0°09 0°0EX
- 0°§ - - - 0°0 - 0°0 - - 0°0 - 0°G5 0°0f£1
- V'€ - - - 0°0 - 0°0 - - 1 ARA - 0°05 0°0fT
- 0°0 - - - 0°0 - 8°€T - - 0°0 - 0°0v 0°0f1
- 0°0 - - - 0°0 - 0°¢ - - 0°0" - 0°SE O°0€T
- 0°0 - - - 00 - v - - - - 0°08 0°LZ1
- LS - - - 0°0 - 0°0 - - - - 0°S9 0°LZT
- 0°0 - - - 0°0 - ST - - 00 - 0709 0°.LZT
- 8°C - - - 8°S - 0°0 - - 0°0 - 0°05 0°LTT
- 0°0 - - - 0°0 - S°C - - 6°¢ - 0°S% 0°LZ1
- 0°0 - - - 0°0 - 6°¢ - - 0°0 - 0°0v 0°LZT
- 0°0 - - - 0°0 - Lz - - 0°0 - 0°%€ 0°L21
- 0°0 - - - €°8 - 0°0 - - - - 0°08 0°€£CT
- 0°‘0 ~ - - 6°2 - 0°0 - - 0°0 - 0°65 O0°£Z1
- 0°0 - - - 070 - 0°0 - - 1°€ - 0°0S O0°€ZT
- 0°0 - - - 0°0 - 0°0 - - 0°¢ - 0°G% O0°€TT .
- 0°0 - - - 0°0 - 0°€ - - 0°0 - 0°Z¥ 0°€CT
- 0°L - - - 070 - 0°0 - - 6°¢ - 0°02T 0°0Z1
o2 (1 *AON * L0 *d44s *9nv xinr aNne AVH *dav “dvH e *NVL NOIIVIS
(*3juod) rIdyo0x0 unydolohwolroxd
(-3uod) "y FTTAVL

113



(cont.)

TABLE 4.

(cont.)

irensis

Symbolophorus californ

MW.

JUNE JULY

DEC.

SEP. ocT,

AUG.

FEB. MAR. APR. MAY

JAN.

STATION

(=R )
{70 0 T T T T U T T T R T T A T T T T TR TN T T N N N T N N T S S O O — X -~

OGmOOmecOOOOMOOOOQOOOOVOQFOO@OWOO&OBG@OOOOQ

OcﬂmOONNOOOOOWGOOOOQQOOWWNNMOOOﬁOONONOQOGGC@I(
—-

& mcmmwommommococo ﬁwOOOOHOOOOOOOONGmom&MOm

*

. .
mmliIchmmONNmNmMOOOQIMEOOCOMOOOOOOQO@ONCNNWON
w

QMO
L] . .
LEUAN=Tc 1= 1 N N N T TN O T A A A A U T T A T T T A Y N T T A T O T O I RO |

oo
. .
LR U A A A A O I R T T T T T T TN Y Y T O N I Y Y Y -

mmoomoomoccHowocmohmmccooooobwwmmcomcomomoco

. . .
QmOOMOOMOOMMONOO:EHWMOOQOOOONNS@@OMWOONCNOGQ|l
N

oo cooco ccccc ocoo oomh e cmoco
L ] [ A

IllocllicococlIl|ll|omcmc|cccclbllocmmlolcmocﬁ
cooooomo cocooc oonN

. * 8
ooccaoaollIlllcoccoollllIllllliccmllIIIIIIlIll
o OO0 O oo PR COC OOl ROHOROCOESELOOLLBEOHS
o.o!o.u-n-oollntnnit}ncol.n-»co‘l,vlyotnrnkl’ini»ip,’(tgc
oMo OO NOINOCO00ODOOINCCoONOINSDDOOONNNDOOSSINGESod
ONNNCAONOCDONOAONNYOONNORACNPELNOAANONMNWVRALDNNBNED
— ~ - P e R ~ =t ]
[ST=ToTol oty o T T T Y o Y oY Y T T o R e R Yo Y T oY R Y Y o T R R R e R e = d = R =R =R = 1 = ] = T =]
(AL B L LI UL LI I L I S I TP L L 2 s e LRI I I LR
COMNOOCOOCHMNINS NN OCDOCOMMNMMAINRNNSNNDOOMMEMNMARRNERNNRESS
NN OO RNOORE NN NN NN NN CEEEOT DS OOS

o ool o] oo o il el e ] e P i ] ]

114



(cont.)

TABLE 4.

{cont.)

iensis

Symbolophorus californ

SEP. ocCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION
"110.0 65.0

- OND
Nlllllomlc

~NOWVOO <
L) . * . . .
Il NONOO | | O

OOOOOOQO&O
QOOGQQQONO

OOOO\DQI\OOQ‘

. . .

OOOONNQOO’S

(= OOQOOOO

.
[~ OOOOOOO

o~
. .
oSt L i

110.0 80.0
110.0 100.0
113.0 45.0
113.0 60.0
113.0 65.0
117.0 40.0
117.0 45.0
117.0 65.0
120.0 55.0

Tarletonbeania crenularis

SEP ocT. NOV. DEC.

AUG.

. MAR. APR. MAY JUNE JULY

JAN.

STATION

wK\OHOQO\DW@\DOI\HOCMOQOOmeOOO\DOOO

G’\H\D\DOOOHHM&ONMOOMQ‘OOONNMOOONCOG
N [ K B |

PVLHoOM~OONO~NOME3OS (=)
bmﬂdocNNocmcmhmmoccllIlllllll
L N~

ONNQWOHQ‘NQ‘N

l|l||!ll|lllllllillONhHMOmOwal
= N

ocf-twmccmoc\ccwmmocooooowhwmmwwm'«

L]
OmoQ‘MCOHOO\OU\OH\DOOOOOU’)\DO“)G\MMQ‘HNN
< o i N = WONMM NN

HI\O\DMQ'O

l||ll|lll||ll||llIIIlllthQgNNc

mhammoommcocvowﬂocﬁﬁﬁh

-
.
\omm«mwmmmwmNmocvhoomﬁccwoommvm I
M NN o I | o~ N

55.0

60.0 55.0
67.0 60.0

60.0 60.0
60.0 90.0

63.0 52.0
70.0 100.0
70.0 120.0

73.0 53.0
73.0 60.0

77.0 51.0
77.0 55.0

60.0 70.0
60.0 80.0
63.0 55.0
63.0 60.0
67.0 50.0
70.0 53.0
70.0 55.0
706.0 60.0
70.0 70.0
70.0 80.0
70.0 90.0
77.0 57.0
80.0 52.0
80.0 55.0
80.0 60.0
80.0 65.0
80.0 70.0
80.0 80.0
83.0 43.0

67.0



(cont.)

TABLE 4.

{cont.)

Tarletonbeania crenularis

DEC.

ocT.

FEB. MAR. APR. MAY JUNE JULY AUG. SEP.

JAN.

STATION

NOV.

OHOOOO&OOOOOOOQNOOOOOQOOOOOOOOOOHCOOOCO@COOCOQ

LI

OwOOOONOOOQOOGONOOOOOOOOQOMOOOOGNOOOQOQ@DQGOOO

QOMW@&OO@OQQOOOO&HHONQ@OQ%NOH HMOOBH&OOOHmMMPO
. .

cmommmoowcwmocoommﬂommmmmgmmm|wwcm:mmmom&m:mhc

ooowhwooommwmmmcomwmowmmcococmmoooooooncoocooa

. . L I B T I )

¢OCNmMQOM¢ﬂmMNNOO¢NNONMNOOOOONMOOOMOOONOQOOODM
Las] =~ LB e R -t

Nwwwo omooooo

.

OOOOOOOOOOOO OOOO

wNHNOIONOQOOQIII|Ll|llIOOOOCOOOOOOQIDOOOIICl||

OQOMOOOOO OOOOOO

LI ]
IIIll!llIlllIIOGONOOOQOII!I|II!§IIIIIIIIOOQOQO
COCCOOLNORROCOOLOLEOOOLOLOROOOROLOLOCOUDORDRDODOODRED
.Cll'l'l0‘..I..'.O..l'.ll.bb.'!..l..‘..‘."...
NOVNOOONONOoONOOCINMMMONOODOOUUNONOOCLOCUNONeOSUIONTD
mmwhwmwmmwwmmmmmmmmmhmgmmqmmwhwmmwﬁmwwhwmqmwhﬁ
COCCOOoOLOOOOOORSCOOCOCOoOROOCOReOOOOOLOOOOLDOOOOD
.l'l..l'l.l.Cl".l..'.....l.lill.'ll‘."."'l'
NN DS IS SN NN OO OO0 ODOMMMMMMMMMIISP =IO DOoD O
mwwmmwwmmmmwmmmmmmmmmmmmmmmmmmmmmmmmmmmmoocaog
P ] e pd ]

116



- - 0°0 - - - 0°0 - Z°9 - 0°0 0°0 0°0L 0°08
- - 0°0 - - - 3 4 - 1°9 - 0°0 070 0°s9 0°08
- - 0°0 - - - 0°0 - 6°96T - 0°0 0°0 0°09 0°08
- - 0°0 - - - 8°'T - L°90T - 0°0 0°0 0°ss 0708
- - 0°0 - - - 0°0 - ¢°0S - 1°L 0°0 0"¢s 0°08
~- - 0°0 - - - 0°0 - £°L - - 0°0 0°LS 0°LL
- - 0°0 - - - 0°0 - L°EC - - 0°0 0°66 0°LL
- - 0°0 - - - 0°0 - Z°LE - - 0°0 0°1S 0°LL
- - 0°0 - - - 0°0 - S°9 - - 0°0 0°09 O0°EL
- - 0°0 - - 0°0 - - v e - - 0°0 0°08 0°0L
- - 0°0 - - 0°0 - - L7991 - - 0°0 0°0L 0°0L
- - 070 - - 0°0 - - 0°0 - - §°C 0°€Ss 0°0L
- - 00 - - 0°0 - - Lz - - 0°0 0°06 0°09
ghe (] * AON *LD0 * d4S *O0v xinr qNOC AVH ¥av " UVH - gdqd *NYL NOLLVLS
snionpoxd SnTIONTISN
- 08 - - - - - - - - - - 0°0€ 0°0VI
- 0°¢€ - - - 0°0 - 0°0 - - 0°0 - 0°G€ O0°LET
- 0°1T - - - 0°€ - 0°0 - - 6°6C - 0°0t€ O LET
- vy - - - 0°0 - 0°0 - - £V - 0°€Z O°LET
- 'S - - - 0°0 - 0°0 - - - - 0°5C OQ°€€T
- 6°¢C - - - 0°0 - 0°0 - - 0°0 - 0°06 0°0€T
- AR A4 - - - 0°Q - 0°0 - - 0°0 - 0°0E O0°0EI
- 1°G - - - 0°0 - 0°0 - - 0°0 - T 0°¥E 0°L2ZX
- Z°s - - - 0°0 - 0°0 - - 0°0 - 0°LE O°ECI
- 9°2 - - - 0°0 - 0°0 - - 0°0 - 0°SS 0°02I
- 0" 11 - - - 0°0 - 0°0 - - 070 - 0°05 0°021
- 0°9 - - - 0°0 - 0°0 - - 0°0 - 0°Sy 0°0Z1
- 1'% - - - 0°0 - - - - 0°0 - 0°€E 0°611
- 9°68 - - - 0°0 - 0°0 - - 0°0 - 0°6€ 0°8TT
- T°ST - - - 0°0 - 0°0 - - 0°0 - 0°0V O°LII
- 6°C - - - 0°0 - 0°0 - - 0°0 - 0°G€ O0°LTIT
*Dada *AON * LO0 * gas *onv xanr ANOr AVH *ddv * Ui gLl *NVC NOIIVIS
dds snpouhg
- - 0°0 - - 8¢ - 0°0 - - 0°0 - 0°69 0°€1T
- 0°0 - - - 6°1 - 0°0 - - 0°0 - 0°69 0°01T
- - 0°0 - - 8°¢ - - 0°0 - 0°0 - 0°09 0°L0T
- - 0°0 - - 8°2 - - 0°0 - 0°0 - 0°66 0°L01
- -~ 0°0 - - 0°€ - - 0°0 - 0°0 - 0°0S 0°€01
- - 070 - - 0°¢ - - 0°0 - 0°0 - 0°GS¥ 0°€0T
- - 0°0 - - 8°¢ - - 0°0 - 0°0 - 0°GE  0°¢01
*oua *AON *LO0 *d9s *onv xinr aNne AVH *¥dv - vi | * g5 *NUD NOILVIS

(*3u0d) STIIPTNUSID PTUPSQUOISITIR]

(*3uod) v FIAVE

117



(cont.)

TABLE 4.

(cont.)

Merluccius productus

NOV. DEC.

SEP. oceT.

AUG.

JAN. APR. MAY JUNE JULY

STATION

OOCODOOOOOQOOOOOOOCCOOQOOOOOOOOOQOOQGOOOOQOOGO
OOGOOOCOOOOOOOQCDOQOOOOOOOOOOOOOGOOOODOGOOOOOO

ClOOOOCOCOOOOOOOODOOOOOOOOOOOOQQOCQOOOQO OOOO
1 OOOOOOOOOOOOOOOGQQOOOOOOOOOOOOQOOOQOOCD [ OOOO

\avme'owmmcmcm.—imomr—dmf—h-qcocm.—iwcwcomvwﬁﬁmmmmﬁcvvthwm.-qo

. 3 L ) CR . LI B S )

mHmmoommmmﬂmmmmmmmmmmhnmvﬁmwhwmmmmwdmhohcmmmww
DOpRP ~ — IO ™M N - N N ~NeeN N N
LI O T T A T T s T T T T Y Y N T T Y TS NN S NN Y N S T T TS W B I
o LROHOOCO CCCREHONW NOORVOOCLOHVO
» *» = 8 » 3 @
ollwccmooocloccmmmmwblIillllllllcoomwccocomocc
WmeNam -

< o~

~
coo ‘ ovrcoocoooo
. + *
OOOI||I‘|l||‘lilllllllolﬂNoocooccllﬁlIlilllllil
Y Yy Yy ey TRy Y Y R e e R Y R Y N e T T e e e
‘l.‘.‘.......I...Q..'..l'........'....".l‘.I.
OO~ CMNONOOONCNONONOCORNRNMOINOOTDNONONDNOINOONING
mmawvvmwwhmmm¢¢mmmwhmmwmm¢mwwhmgmmm«#mmw@hmmmw
Y- T Y- Y Y Y Y Y N Y =T = Tkl oo e e e e e
...l...l......".ll...."..‘..'.I"I.‘..“."I
SOCNMMMNM MMM NN OO0 SC OO DG MM MM M M MM M0 I [~
€0 €O &3 €0 00 0% &3 €0 03 80 0 €0 00 €0 &0 €0 60 00 €0 60 0 00 Oh O O\ 61 O O Oy Oh O A1 O 5 £ O B 1 O G € 1y O O O O

118



{cont.)

TABLE 4.

(cont.)
JUNE JULY

Merluccius productus

SEP. OCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY

JAN.

STATION

AOO QOOOOOOOOOOQQOOOOOOO
LI I
l|l|||lllillll||l|INOQII||DOMOOOOOOOCOOOOOOOOO

COOOOOOCOOOOCOOOCOOO COOO
. . . . . L3 . . . . . » . . . . . » L * L] . .
CODLOOOLOOO0OOOCOOOOO | 1o | | LEH LV et vt

OOOOOOOOOOOOOOOOOOOOOO OOOOGQOOOOOODOOQOOOOOOO
OOOOOQOOQQGGOOOOOCCQOOIOOOQQOOOOOOGQOQOOQQGQOQ

HCBOF&mwmQOO OQQNWMHwNOOWMO
llll||||l|llll||!I|thONNw@NOOOIONNHWNNN@QNNNO
e} L] L) e

mNoocthmmmwmmmwﬂoo

. LI I I I ¥

QHMMCOHQGQWNNWNwQQQIlllllllllIIIIIIIIIIIIIIIII
= -] el (3]

o=

~
[ T T T T Y T T T T N T Y T Y T T Y T T Y T T Y Y O Y T N I TN SO O O A I |
WO wm FOOQMNHQmmm@MOOQONMQNOOOOOOOONGOOW

. . L] L) . .
NO!HNIIIII|IﬁOOOﬁOWhNHmmchmOMmNNOOOOOOOOOOmQN
S N D 3]
4 e ~

WOoOCONQO

L . * * . . .
[ T T I - == =R X o X - J - [ S Y TN O N TN T T A T Y T A T T T Y T T A T Y T O A Y O

- ~
CoOOOOOOCOOOOOLOOLLLORLOOLOOOOOCOOOOLOOLORLROOOLOL
* - » * * . . . L » L] . . L] » * * . . . . . » » L] L] . . L] L] . * . * . » * L] * L) . . [ L2 . .
HOoONNOQUIONONOUNOUNONINOMUNNONONVLOOUNAMUONONOUNOWINMNLNO
FONOOMMYLLIINNMYL LN MIOEMNMENMNSIIANMEEONNIME IO BNM
COOCOOCOOOOLOLCOCLOOOOOCOOOROOLLOLLOOOLLOCOOOOLOCOOOOO
. » . . . . [ ] . . . ] * L] . . . 1] L] L] . ] . L) L) . . " . . . . . * L) . L] . L] . . - L] * . » .
NSO OCOOOOOSMNMMMINGSNNOOOMMMMNII OO OCOoOOOOOMMMMIPS
AOOANNOOOCOOCOOOOCLOCOOm rdrdrdrd rdrd =t rdrd rd e ,d N NN NN NN NN N NN N

e i e L R e N e R e e R e e R e e e e F el E e e e e E e N e e E el e N e R e Y R e R |

119



- 00 - - - 8°2 - 0°0 - - - - 6°0L 6°L21
- Lz - - - 0°0 - 0°0 - - 0°0 - 0°C% 0°€Z1
- 9°Z - - - 0°0 - 0°0 - - 0°0 - 0°LE O0°€ZT
- 0°¢ - - - 0°0 - 00 - - 0°0 - 0°9% 0°0CT
- 070 - - - 0°0 - A § - - 0°0 - 0°0%y 0°0Z1
- 0°0 - - - 0°0 - L*Z - - 0°0 - 0°6E€ 0°0T1
-~ - 0°0 - - I°¢€ - - 0°0 - 0°0 - 0°08 0°€6
- - 0°0 ~ - 0°0 - - 0°¢ - 0°0 - 0°SE 0°te
- - 0°0 - - 60 - - §°¢C - - 0°0 0°8Z 0706
- - 0°0 - - 0°0 - - Ve - 0°0 - 0°Ey 0°¢g8
- - 0°0 - - 00 - - L ¢ - 0°0 -~ 0°LYy 0-Z8
- - 0°0 - - - 8°1 - 0°0 - 0°0 6°0 0°65 0°08
- - 0°0 - - - 8°T1 - 0°0 - - 0°0 0°GSS O LL
- - 0°0 - - - A4 - 0°0 - - 0°0 0°09 0°¢gL
- - 0°0 - - - £°8 - 0°0 - - 0°0 0°€s O0°El
- - 0°0 - - 67 ¢ - - 0°0 - - 0°0 0°09 0°0L
e ' (44 *HON L0 °dds *onv xme aNar AYH *ddv TUVH R NVr NOILVILS
sauw1o3TTPTYdO
- 6°¢ - - - 0°0 - 0°0 - - 0°0 - 0°€E O0°0T1
- - T°€ - - 0°0 - - 0°0 - - 0°0 0°0Z2T 0°06
- - 0°0 - - 0°0 - - 0°0 - - €°C 0°69S 0°0L
- - e - - 0°0 - - 0°0 - - 0°0 0°6S 0°L9
*odda *AON 40 ‘dHS *onv e AN AVN “dav “UYH R e NVl NOILVYLS
aepPTINOIDEY
- 0°0 - - - 0°0 - 0°0 - - L L - 0°05 O°LET
- 0°0 - - - 0°0 - 0°0 - - 8°6¥ - 0°S%y O°LET
- 0°0 - - - 0’0 - 070 -~ - 0°¢6 - 0°0%F O0°LEX
- 0°0 -~ - - 0°0 - 0°0 - - L°98Y - 0°SE 0°LET
- (131 - - - 0°0 - 0°0 - - 9°8¥%C - 00 0°Lg1
- 0°0 - - - 0°0 - 0°0 - - S°9 - 0°€€ 0°L€1
- 0°0 - - ~ 0°0 - 0°0 - - 0°€ES - 0°SE OQO°€EET
- - - -~ - 0°0 - 0°0 - - 0°ve - 0°0€ O°€t€T
- 0°0 - - - 0°0 - 0°0 - - S'ET - 0°0v O0°0tT
- 0°0 - - - 0°0 - 6°5 - - 0°§ - 0°GE 0°0¢€T1
- 0°0 - - - 0°0 - 6°¢C - - L6 - 0°0vy oO°LZ1
e (4] "AON " ho0 *dus " oAv £ne HNar AVH “dav - dvH * g3d “NVD NOILVILS

(*3juod) snizonpoxd snrioonTIoN

(-3u0D) 'y FTAVYE

120



- 8°¢ -~ - - 0°0 - 0°0 - - 0°0 - ’ 0°0G O0°LET
- T°€E - - - 0°0 - 0°0 - - - - 0°69 0°¢€T
- £°C - - - 0°0 - 0°0 - - 0°0 - 0°0ZT 0°0CT
- 6°¢ - - - 0°0 - 0°0 - - 0°0 - 0°00T 0°0CT
- 0°0 - - - 0°¢ - 0°0 - - 0°0 - 0°6S. 0°0CT
- 1°¢t - - - 0°0 - 0°0 - - 0°0 - 0°6€ 0°8TT
- - 8°¢ - - 0°0 - 0°0 - - - - 0°06 O°LTIT
- - 0°¢ - - 0°0 - 0°0 - - - 0°0 0°0ZT 0°01T
- - 6°C - - 0°0 - - 0°0 - - - 0°06 0°Lé6
- - LT - - 0°0 - - 0°0 - - 0°0 0°00Z 0706
- - 0°0 - - 0°¢ - - 0°0 - - 0°0 0°091 0°06
- - 8°6 - - 0°0 - - 0°0 - - 0°0 0°0ZT 0°08
- - 0°0 - - 0°0 - - 0°0 - - 6°¢ 0°00Z 0°0L
- - 9°Z - - 0°0 - - 0°0 - - 0°0 0°08T 0°09
- - 1°8 - - 0°0 - - 0°0 - - 0°0 0°09T 0°09
*omEa *AON * LDO - 3ds 90V xnr aNnr AV *gdv UV ~gdd *NYL NOIIVIS
| TOpTOT3RIa)
- 1°C - - - 0°0 - 0°0 - - 0°0 - 0°5¢ 0°021
o 1 *AON * 500 * d4S *90v A10r aNnr YW *gav 4R ~gHd *NVP NOILVIS
-dds sayjygorIod
- 8°8 - - - 0°0 - 0°0 - - 0°0 - 0°€C O°LET
- LI - - - 0°0 - 0°0 - - 0°0 - 0°0%v 0°0ZT
o < (i * AON * IJ0 *3ds *9HOY xnr aNne AVH *¥4dv “ UV o ic k| *NUP NOIILVIS
oesddraos uorprydo
- k4 - - - 0°0 - 0°0 - - 0°0 - 0°05 0°0Z1
- z°€ - - - 0°0 - 0°0 - - 6°0 - 0°6%¥ O0°LIT
- - 4 - - 0°0 - 0°0 - - 0°0 - 0°S%¥ O°€EIT
- - 0°0 - - 0°¢ - - 0°0 - 0°0 - 0°648 0°tEé6
- - L2 - - 0°0 - - 0°0 - 0°0 - 008 0°L8
- - 8°C - - 0°0 - - 0°0 - 0°0 - 0°Gy 0°L8
- - LT - - 0°0 - - 0°0 - 0°0 - 0°GE 0°.8
- - 8°S ~ - 0°0 - - 0°0 - 0°0 - 0°0L 0°€8
- - 0°€ - - 0°0 - - 0°0 - 0°0 - 0°65 0°€8
- - 0°0 - - - 0°0 - 0°0 - - T A 0°LS 0°LL
- - 0°0 - - - 0°0 - 0°0 - - 6°C 0°09 0°¢tl
- - 6°Z - - 0°0 - - 0°0 - - 0°0 0°09 0°t£9
e (i * AON * 100 - J4S 7114 xnr aNne AVH - dav - UVH - e * NUL NOILVILS

rIoThR} PIRTTYD

(-3uoD) ¥ WIAVL

121



- - 0°0 - - 6°2 - - 1°€ - 0°0 - 0°0L 0°L8
- - 0°0 - - 0°0 - - 0°0 - 6°2 - 0°09 0°L8
- - 0°0 - - 6°2 - - 0°0 - 0°0 - 0°08 0°€8
- - 0°0 - - 88 - - 0°0 - 0°0 - 0°S9 0°€8
- - 0°0 - - L € - - 0°0 - - 0°0 0°00T 0°08
- - 0°0 . - - - 0°v - 6°2 - 0°0 0°0 0°08 0°08
- - 0°0 - - - 0°0 - 0°0 - 0°0 1°2 0°0L 0°08
- - 0°0 - - - 0°0 - 0°0 - -~ z°z 0°LS 0°LL
- - 0°0 - - - 0°0 - 0°0 - - 9 T 0°G6§ 0°LL
- - 8°1 - - 0°0 - - 0°0 - - 0°0 0°00Z 0°0L
- - 0°0 - - 0°0 - - 0°0 - - Gz 0°00T 0°0L
~ - 0°0 - - 0°0 - -~ 0°0 - - 62 0°€S 0°0L
- - 0°0 - - 0°0 - - 0°0 - - 82 0°09 0°€9
- - 0°0 - - 070 - - 0°0 -~ - 8¢ 0°0ZT 0°09
- - 0°0 - - 0°0 - - 0°0 - - Sz 0°00T 0°09
- odda * AON * L0 - 34s *OnY x1ne ANNL AVH *dav < dVW : ok *NUL NOLLYLS
aepriajdryoeag
- 0°0 - - - 0°0 - §°¢ - - - - 0°0L 0°€ZT
- L2 - - - 0°0 - 0°0 - - 0°0 - 0°69 0°0ZT
- - 0°0 - - 0°0 - 9°Z - - 0°0 - 0°0L O0°€IT
- - 0°0 - - L9 - - 0°0 - 0°0 - 0°09 0°L6
- - 0°0 - - - - - 6°2 - 0°0 - 0°G69 0°€6
- - 0°0 - - v°6 - - 0°0 - 0°0 - 0°0S 0°€6
- - 0°0 - - 9°g - - 0°0 - 0°0 - 0°SY 0°t6
~ - LT - - 0°0 - - 0°0 - - 0°0 0°€S 0°06
- - 0°0 - - 0°0 - - 0°0 - 6°C - 0°08 0°L8
- - 0°0 - - 0°0 - - 8-z - 0°0 - 0°09 0°L8
- - 0°0 - - - 0°0 - 8°1 - 0°0 0°0 0°G5 0°08
o (e} *AON * 120 - dds 90V 100 aNnre AVH *¥dv “¥VH gdd *N¥L NOILYLS
PITPS STQPTOTOD ,
- - - - - 87 - 0°0 - - 0°0 - 0°0v O0°E€T
- 0°0 = - - Lz - 0°0 - - 0°0 - 0°0% O0°LZT
*oad " AON * L0 iici) *90v e ANAL AVH *d4dv YUYW " g “NVL NOILYIS
appT12000XHd
- 6°¢ - - - 0°0 - 0°0 - - 0°0 - 0°€E 0°0TT
- - 1"z - - 0°0 - - 0°0 - 0°0 - 0°0€ O0°E€0T
- - 1°Z - - 0°0 - - 0°0 - 0°0 - 0°0¢ 0°L6
*D|d * AON *ID0 - ags o0y AIme aNne AVH “4dv¥ *qVH Lok *N¥L NOILVLS
aepIoosaiqon

{*qu0D) "¢y FTIAVL

122



{cont.)

TABLE 4.

Trachipteridae (cont.)
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{cont.)

TABLE 4.

Mel amphaes spp. (cont.)
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(cont.)

TABLE 4.
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Scorpaena spp.
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(cont.)

TABLE 4.

(cont.)
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(cont.)

TABLE ‘4.

{cont.)
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(cont.)
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(cont.)

TABLE 4.

(cont.)
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{cont.)

TABLE 4.
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(cont.)

TABLE 4.
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{cont.)

TABLE 4.

Citharichthys spp. (cont.)
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(cont.)

TABLE 4.

{cont.)

Citharichthys spp.
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Citharichthys stigmaeus
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{(cont.)

TABLE 4.

Symphurus spp.
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(cont.)

TABLE 4.

Disintegrated fish larva (cont.)
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(cont.)

TABLE 4.

Disintegrated fish larva (cont.)
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(cont.)

TABLE 4.

ish larva (cont.)
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Unidentified fish larva

SEP. ocT. NOV. DEC.
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MAY JUNE JULY
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{cont.)

TABLE 4.

Unidentified fish larva (cont.)
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{cont.)

TABLE 4.

Unidentifiéd fish larva (cont.)
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30.0

50.0
140.0 50.0

40.0
120.0 55.0

120.0 45.0
120.0 100.0

120.0 120.0

120.0 70.0
120.0 90.0
123.0 37.0
123.0 42.0
123.0 45.0
123.0 55.0
123.0 70.0
123.0 80.0
127.0 34.0
127.0 50.0
127.0 55.0
127.0 70.0
127.0 80.0
130.0 30.0
130.0 40.0
130.0 45.0
130.0 60.0
130.0 90.0
130.0 100.0
130.0 120.0
133.0 35.0
133.0 55.0
133.0 65.0
137.0 23.0
137.0 35.0
137.0 40.0
137.0 45.0
137.0 50.0
137.0 55.0
137.0 60.0
137.0 80.0

120.0
140.0
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TABLE 6. List of stations which were occupied twice in one month
during 1961.

Station Month
120.0 40.0 5
1206.0 40.0 7
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INDEX

This index 1lists taxa included in Table 4 with their page
numbers.

Page
ANgUillifOrmMeSsS & iiitiireeoeeescaossaseaseanesnsnaasensnnnsnns 53
Clupeiformes
Clupeidae
Etrumeus acuminNatlsS +..eeevessosesssoessoceassans 53
SArdinopsS SAGEX «eeeeevereecssssssnssansonss ceenn 53
Engraulidae
Fngraulis MOrdaX ....eeeeeesseseassosoascanassnas 54
Salmoniformes
Argentinidae
Argentina SIalisS ..eeeeieeesesssascsaseoccanansnaa 58
Microstoma miCrOStOMA +eeeeveeeensssasasccaanas .. 59
Nansenia candida@ ......ceeveeesessesasesncanscennas 59
\ NANSENIA CrASS@A «uveeeeeeeeenosnssesseensesanenons 60
Bathylagidae
BathylagusS SPP. eeessesccscoscusccnsacons ces oo e 60
Bathylagus ochotensis ....ceeeeees et car e . 61
Bathylagus pacCifICUS .«..eeeeioeeeesneoseesoenanns 62
Bathylagus wesethl ...ceieitineeesetssnesssennceas 62
Leuroglossus StilbIiUS ..eeeiieeeeesssasssnnssanes 64
Opisthoproctidae
Macropinna micCroStoma ....eeeeeoeessocssccensaes . 67
S oo 110 e B o o111 = P 67
Gonostomatidae ......viiiiiiierr ittt ittt aassnan 68
CyCclothone SPP.e «vevvssooseecssasassessanses ceeen 68
Diplophos t@ENIa «.vveetoseeesessnscsaaseaasosssns 70
IChthyOCOCCUS SPP+ s eesoesnssscsnsnsess ceceae s 70
Vinciguerria lucetia ....eeeeeese. e eeceeaeeaas 71
Vinciguerria poweriae .......eeceeses e e et aean 74
Sternoptychidae ........ e et seeessesenaonns ceeeseceaann 74
Stomiatoidea
Chauliodontidae
Chauliodus MACOUNI +..vevevonsennonsons et 75
Idiacanthidae
Idiacanthus antrosStOmMUS ....eeeeoeeansennns cresee 76
Malacosteidae
Aristostomias sSCINtillansS ....eeeesesssceancsosss 77
Melanostomiidae
BathophilUS SPP. «veecessecsseanencsossscanssnssns 77
Eustomias SPP. sseesecececcs ceseees et s es et 77
Photonectes SPP. ceceesoscssnss et eeseseeaeeenas 77
Tactostoma MACLTOPUS .+ eveessomnseosonsesosssessses 78
Stomiidae
Stomias atriventer ..........eeeeeecenecsccaancns 78
Myctophiformes
Alepisauroidei :
Evermannellidae .....cccctitevecnccnnee e eeceenanuses 79
Paralepididae
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Lestidiops FiNGENS .« v.vescoesteescssscsssssnsaass 79
NOtoIlepis FiSSO v.ovveieeesonecsssocasnnononcasess 80
StemonosudisS MACEULE o .eeetsasesasasasssnsossenissaa 80
SUAIS AELOX + ot evsoecsonsonasscasasnsssasannsaanas 81
Chloropthalmoidei :
Notosudidae
SCcopeloSaUrUS SPP» cosoesensssocssscosssscssssaas 81
Scopelarchidae .....cevciveeseotcnesssnesscocnsaanns .o 81
Myctophoidei
Myctophidae ..v.eeiiieieneeiiennenesssncssnosnsosonsnas .o 82
Lampanyctinae
Ceratoscopelus townsendl .«....eceeeeeeeses cereae 85
DIiaphlUuS SPP:. ceeeessaosscensssscsaaenssssnenans . e 87
Lampadena UIOPHAOS «eeeeesseennanssnsasss ceve e 88
LampanycCtUsS SPP: e eeessosessocenssensssssssssscs .o 89
Lampanyctus redalisS .....ieeeeeeceeaeansosonnansnas 92
Lampanyctus ritteri .....c.ceeeeeisecsscacancs . e 92
Notolychnus valdiviae .....eeae. et eeeaeas ceeenen 94
Notoscopelus resplendens .....eeeeeeeeeeaeasssnas 95
Stenobrachius 1€UCOPSATUS «evsseseaccesos fe e 26
TriphotUrus MEeXICANUS .+.eeeeesesoacsaossasanscsas 98
TriphotUrus NIGIeSCEeNS «.euveeertnesneennessannas 102
Myctophinae
CentrobranChiusS SPP. cscecessssscesscsenss ces s 102
Diogenichthys spp. «.... . ‘e 103
Diogenichthys atlantiClUsS ...c...eeceeerieeneeenneens 104
Diogenichthys laternatls .....eeeeeeeenneceannnes 105
Flectrona IiSSOI v.ueeeeseeassssssenssccoansanaens 107
Gonichthys tenuiculus ...... ceeteteanaen e eaas 107
Hygophull SPP. cseeenssssssasssssanes e et s 107
Hygophum atratlm ....eeeeeeieeeeeaeaessnassssnnsns 107
Hygophum reinhardtii ....cieeeeeeeeessesensannean 108
Loweina rara ...... Ceeeseeceaaas SCeseecanas eeeaee 109
Myctophum nitidulum .....eeeeenneeans Cececedinreaan 109
Protomyctophum CrOCKEeIrl .....eeeovesscocassonsons 110
Symbolophorus californiensis .......... caseasanine 113
Tarletonbeania crenularisS ......eeeeeesnneeens .o 115
Synodontoidei
Synodontidae :
SYnodus SPP. ceesesssesssonssns dheesaee Ceeecenin 117
Gadiformes
Merlucciidae
Merluccius produCtlS «.eeeeeesesccccansnases ceses 117
MaCrOULXI1dAE ..uveeevecoeonnsnossasersensnsassonanensesass 120
OphidiifOormes ..veieececeeeancneonans cee ettt e cirese s e ns 120
Ophidiidae ‘
Chilara taylori ...... ceeeaae vecesanass Ceeseiraen 121
: Ophidion scrippsae ..... ceesseersnens ceisecess oo 121
Batracoidiformes
Batracoididae

PorichthysS SPP. ccceteenasaeen Rt 121
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Lophiiformes
Ceratioldel tuiiuieiiiiiieneeeeeneeeaoaceoeaanenceresenensanns 121
Gobiesociformes
€7o] o5 =Y=To Yok Ko k- U= 122
Beloniformes
EXOCOETLIdaE i iitienenteaneseansocenoocsosccencascnnnss 122
Scomberesocidae
Cololabis SAlra «..eeeeeeeeeessononsonsossoananans 122
Lampriformes
Trachipteridae .....iceeveerteeessnoosssnossssosscceanns 122
Beryciformes
Melamphaidae
MelamphaeS SPP. s eesesoessssenessssasanssrssnasas 123
POromitra SPP. cteoveeetossateascaasanasssssscsans 125
ScopeloberyX robUSTUS . ...ttt eieteeaaanasonsons 125
Scopelogadus PISPINOSUS «eeiteesssscssssasssnssss 125
Syngnathiformes
Macroramphosidae
Macroramphosus gracCiliS ...eeeeeeeseeeseasecasnss 126
Syngnathidae
SYyNgnathlUsS SPP:. s ceveosesssescscsscssascscsanasscnss 126
Scorpaeniformes .
Cottoidei
AGONIidAE v viernosssessseseesoneasosssssasasanncnaes 126
CotLidae t.iiiiieeesiinennennonnsesssesnssssasssssssses 126
Scorpaenichthys marmoratusS .....eeeeessneesscnens 127
Cyclopteridae .....eieiinneeancsssssssnssnnsasssssssas 127
Hexagrammidae
OXylebius PIiCtUS +iveeerorssnnotesossssnosssssnsssss 127
, ZaniolepisS SPP. ceeetrstsessceccssssasosssnsosssssss 127
Scorpaenoidei
Scorpaenidae
SCOrpacna SPP. e eeeecesssesessssassossnssnsnssesesss 128
Sebastes SPP. ceerrieenetonnn cseeerrssesetnensen 128
SebastoloblUS SPPec s eeeesessnnescssersoscanscns e 131
Triglidae
PrionotUS SPP:. cvceecoessssssssscsosssssscssssnns 131
Perciformes
Blennioidei ..... creaseaesan Ceetsseesssenaans Cesecestesann 132
Blenniidae 7
HYpPSOD1ENNIUS SPP: s teeeesseccsosessssssssnsnscans 132
ClinidBe vivuveecencnocansssssesosssssenssnssnssancnas 132
Gobioidei _
670 o 3 T K - . 133
Icosteoidei
Icosteidae
ITcosteus aenigmatiCUS ...eeeeeeeeeeeeescsssnesonns 133
Labroidei
Labridae
HalichoeresS SPP. cosettasnsassnsssssanas e ens 133
Oxyjulis califOornNiCa ....veeveeeeennonnss ceeeenen 134
Semicossyphus pulcher .....cec0000. Cereceeas e 134
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Pomacentridae
Chromis punctipinnisS ....ieeecoscssnsncscasaonssnss 134
Percoidei
Apogonidae
Howella brodi€l ....vieeeeesencoecssnsnsas cecenena 135
Bramidae
BYama SPP. «oeceocestcssocsssscsssssssessanssnses 135
Carangidae
Seriocla 1alandi .«.....eeeeneetscrsccscsconocnansanas 136
, . Trachurus SymmetIriCUS ...eeeeeeeecscssecsossnnnes 136
Kyphosidae
Girella NigriCans .«.....eeeeeeieseosooesoecoaannns 138
Medialuna californiensis ....eeiieeeeseeccoseeens 139
Malacanthidae
Caulolatilus PIrINCEPS «.eeeeessesesoenssssnsscasons 139
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